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a self-contained heater and temperature control unit for oil or water baths 


The Tempunit is an instrument for the temperature 
control of laboratory water or oil baths, keeping the 
temperature constant to within 0.05 C. The 
instrument is designed to clamp onto any container. 
The Tempunit can be set at any temperature 
between ambient and 95°C, but it can be adjusted to 
operate over any 80°C range, from -—30'C to + 150 C. 
At the lower temperatures the Tempunit can control 
a bath holding 20 gallons (90 litres), but at its 
highest temperature only § gallons (22 litres) should 
be used. 


aance Ambient to 95°C (203°F). The instrument 
can be adjusted to operate over any 80°C (144 F). 
accuracy Within +0.05°C (+-0.09 F) over the 
complete range 
CIRCULATION In excess of 1 litre per minute. 
ELECTRICAL SUPPLY 100 120 Vv 60 cycles acc. or 
200 250 Vv §0 cycles a.c. 

motor Brushless 1 20 


DIMENSIONS Case x 4}” x 6}” (12.6cm x I2cm x 
17 cm). Overall length 12” (30.4 cm), 
WEIGHT Nett 6} lbs. (2.8 Kg PRICE {25.0.0 


The Tempunit is operated by a unique system of 
pneumatic amplification. Incorporated in the unit is 
a failsafe system which operates if the level in the 
bath drops by evaporation, or if the water tempera- 
ture reaches 95 C. 

Circulation is produced by suction, which will 
pull liquid from the bath through external apparatus 
at the rate of one litre a minute. 


Like all Tecam instruments, the Tempunit is 
guaranteed for six months. 


TECHNE (CAMBRIDGE) LTD. 


Duxford, Tel: Sawston 2246 
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A special mercury pump which 
maintains a very high vacuum per- 
formance against backing pressures 
as high as 30 torr with moderate 
heater input. it can be isolated 
from the backing pump for very 
long periods or backed by a water 
jet pump, making it especially 
suitable for gas collection duties. 


Vacuum better than 5 10 7 torr 
with a refrigerated trap. 
| 


Very High Backing Pressure Model 


ideal for laboratory duties, these 
high speed |! in. and 2 in. oil 
diffusion pumps provide a con- 
sistent high vacuum performance, 
and include such refinements as 
multi-stage jet assemblies and 
integral baffles. A range of 
direct-fitting accessories is 
available, including vapour traps, 
chevron baffles, butterfly valves 
and isolation baffle valves. 


Vacuum better than 5 . 10-7 
torr. 


| 


Ideal for mooie pumping systems or 
in applications where cooling water 
is mot available, these air-cooled 
pumps will provide pumping per- 
formance equal to their water-cooled 
counterparts. 

1 in. and 2 in. models are available 
having unbaffled speeds of 10 and 80 
litres per second respectively. 


Vacuum better than 5 - 10 7 torr. 
| 


MANOR CRAWLEY 
Crawiey (500 SUSSEX ano | 


EDWARDS HIGH VACUUM LTD 
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Self-Purifying and Fractionating Pumps 

‘ 

g 
| Air-Cooled 1 and 2 Models & 
“ 
SPEEDIVZ\G  BORATORY HIGH SPEED VAPOUR PUMPS 
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THE > CHATTOCK FRY TILTING MANOMETER 


measures pressure 
differences as small as 
0-00065 in. of water 


The Chattock-Fry Tilting Manometer is a 
high-sensitivity instrument for measuring pres- 
sure differences as small as 0.00065 in. (0.0165 
mm.) of water. Essentially the instrument is a 
null reading type U-tube provided with special 
means of observing the change in level. It has 
the useful range of 0.65 in. (16.51 mm.) water 


gauge. 


C. F. CASELLA & CO. LTD. 


Regent House, Fitzroy Square, London, W.1 
Telephone : Euston 3944 


Members of the Scientific Instrument Manufacturers’ Association of Great Britain and the British Scientific Instrument Research Association 


LABORATORY 
REFRIGERATION UNIT 


ZERO MODEL 


A PORTABLE LOW POWER UNIT FOR THERMO- 
STAT BATHS AND FOR GENERAL LABORATORY 
USE 


In a reasonably insulated thermostat bath of seven 
gallons capacity, this unit is capable of lowering the 
temperature from ambient by 5 to 10 C. 


Also useful for making ice on a small scale. 


PAMPHLET NO. C24! 


TOWNSON & MERCER 
SCIENTIFIC EQUIPMENT 
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Nature, March 25, 1961, p. ccclxxiv 


PERMUTIT 
08 
EXCHANGE. 


If you separate, purify or concentrate aqueous liquors 


Permutit lon Exchange may give better results 


The control panel opposite is part of the large Permutit Fully Automatic lon 


Exchange plant that extracts Uranium from leach liquor at the Port Pirie, South 


Australia, uranium project. This plant is one of many supplied by Permutit to 


uranium producers all over the World for extracting uranium from low grade ore. 


lon Exchange has numerous applications in the chemical, metallurgical and 


allied industries. The recovery of silver from photographic liquors, the improve- 


ment of non-vintage wines, the separation of rare earths, the purification of 


obnoxious coke-oven effluents: these are typical current uses. lon Exchange is in 


fact replacing older methods that are more expensive and less elegant, and is 


opening the way to processes that have hitherto been too expensive, too cumber- 


some, or even impossible. If you separate, purify or concentrate aqueous liquors, 


Permutit lon Exchange may give better results more efficiently, at lower cost. 


At their Chemical Production Division in South Wales, Permutit manu- 
factures a wide range of “ZEO-KARB" cation and “DE-ACIDITE" anion exchange 


resins. For analytical and research purposes, these resins are supplied in 1-Ilb. 


quantities and upwards: send now for full details. 


es: THE PERMUTIT COMPANY LIMITED 


DEPT. V.H.I1|, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 


WORKS: EALING and SOUTH WALES CABLES : PERMUTIT, LONDON 


TELEPHONE : CHISWICK 6431 


SUBSIDIARIE 


THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED, PO. Box 2!, Brookvale, New South Wales 
THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD., P.O. Box 6937, Johannesburg 
1ON EXCHANGE (CANADA) LTD., 33 Pr Street, Toronto 5, Ontario 


UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London, W.4 
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FOR HIGH-VAC. 
MEASUREMENT 


PIRANI CONTROL BOX TYPE D.R.3. 


Direct and Continuous Reading of, Vacuum 
Pressure. 


Two-Range Instrument with ‘easy’ read’ 
Scale over the range (-00/ to | mmHg). 
Stabilised with mains tapping s2lector 
A reliable instrument for Industry and 
Laboratories 


GAUGE HEADS TYPE P.G.H.2. 


One or two Heads may be used 
with Control Box 

Each Head interchangeable without 
Calibration 

Gauge Head selector switch gives 
immediate choice of either Head. 
Exchange repair service for re- 
placement Heads at low cost. 


GENEVAC LIMITED 


Subsidiary of General Engineering Co. (Radcliffe) Ltd. ’ 
| 
PIONEER MILL - RADCLIFFE - MANCHESTER = 
Tel: RADcliffe 3041-2 Telegrams: GENEVAC, Radcliffe, Manchester 
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automation 


photographic 


recording 


The Shackman Autocamera is a recording 
instrument designed to cover a wide field in 
industrial and scientific work where the automatic 
production of micro-films is required. It is a 
precision instrument suitable for all purposes where 
long periods of visual observation and manual 
recording are impracticable, such as Oscilloscope 
Recording, Process Timing, Photomicrography 
and Instrument Recording. It can be fully 
automatic in its operation, requiring only a short 
single electrical impulse to operate the shutter and 
transport the film. A full range of accessories is 
available including control units and intervalometers. 
The Autocamera is adaptable also for industrial 
photography. stereoscopy, document copying 

and many other special applications. 


Full information can be obtained from 
D. Shackman & Sons, 

Chesham, Bucks. 

Tel : Chesham 8109 and 8690 


The wide choice of Schott Optical glasses 
has been enlarged by a further 26 types— 
the results of constant research and more 
exacting demands. In addition a selection 
of radiation stabilised types is also 
available. Details supplied on request. 


Coloured Filter Glasses 


in optical quality for the manufacture 
of precision filters having precise trans- 
mission characteristics. Detailed infor- 
mation in a new Catalogue is now 
available. 


Interference Filters 


of particularly high selectivity (maximum 
suppression of the spectral background) 
in the spectral range 300 mu to 2,000 mu. 
Extensive stocks are held so that a wide 
choice of wave length is available. 


Surface Coatings on Glasses 


Anti-reflection and semi-transparent 
mirror coatings on flat surfaces. Heat 
transmitting mirrors (cold mirrors), 
infra-red reflecting and tinted coatings. 
A special process permits the coating of 
large surfaces. 


Radiation Shielding Glasses 
for Nuclear Engineering 
available in densities trom 2.5 to 6.2; 
of high quality and in best possible 
freedom from colour. Among these 
are several cerium stabilised types. 
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JENA‘® GLASWERK SCHOTT & GEN., MAINZ 


West-Germany 
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GRINDING, MIXING 
in our unique AGATE MACHINES 


March 25. J961 


— 
@ NO CONTAMINATION IN TONS TO MILLIGRAMS . 
@ SAVES TIME IN MESHES TO MICRONS - 
@ SAVES MONEY 


For use with Electron Microscopy, Infra red 

Spectroscopy, X-ray Diffraction Studies, Powder 

Metallurgy; also applications in Biochemistry, 

Acricultural and Horticultural Research and 
Preparation of Research Materials 

Also for Production, in mines and factories 


We are long-established makers of 
DIAMOND METAL BONQED SAWS, GRINDING 
WHEELS and CORE DRILLS made to any 


required dimensions and uses 


Over a century of stonecuttine experience 


AGATE & GENERAL STONECUTTERS LTD. | 
25 HATTON GARDEN, LONDON, E.C.1, 

ENGLAND 
EDGwart 


Phone 2558 


MULTIPLI 
MICRO-MILI 


CONTINUOUS 
CONE-GRINDER 


MECHANICAI 
MORTAR MACHINE 


+ 


Bn. 


PALENTS PENDING) 


HOSLAB 
Regd. Trade Mark 


Laboratory Equipment 


Stockist of 


STANTON 
PRECISION BALANCES 


For details, write or visit 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQUARE 
LONDON, €E.C.1 
Telephones: Clerkenwell 4840, 


COMPLETE LABORATORY FURNISHERS | 


G 

La Ss 
TRANSPARENT 
HIGH PURITY 


TUBING, RODS AND LABORATORY 
ITEMS FROM STOCK 


! APPARATUS TO SPECIFICATION | 


* DELIVERIES GUARANTEED 
ONE TO TWO WEEKS 


FROM 


KAREL HACKL 


211 Sumatra Road, London, N.W.6 


Telephones: 
SWISS COTTAGE 5656-8 
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Fully Automatic, Transistorized 
AUTO-GAMMA Spectrometer System 


up to 100 samples counted 
automatically 


repeats individual samples 
or entire loading 


symmetrical geometry pro- 
vides constant background 


sample number, time and 
count printed out on paper 
tape 

integral, differential and 
wide-window counting 
modes 


manual model can be auto- 
mated at any time 


The Auto-Gamma Spectrometer System counts and re- 
cords data from as many as 100 test tube samples. Oper- 
ation can be maintained on an around-the-clock basis. 

The energy spectrum of an isotope can be plotted with 
the Auto-Gamma Spectrometer by means of the precise 
Narrow Window setting. Ordinarily, the photopeak is 
then counted within the Wide Window of the pulse height 
analyzer to minimize background. This use of the spectrom- 
eter optimizes the count-to-background ratio and permits 
shorter counting periods or lower tracer levels 

Obviously, automatic sample counting is desirable 
when large numbers of samples are to be counted. It is 
just as useful, however, for counting small numbers of 
low activity samples. Blanks and standards can be ar- 
ranged among the samples for background checks and 
calibration. The complete then be 
counted automatically as many times as required to give 
desired statistical accuracy. 

The detector and spectrometer components of the 
system are available separately for manual operation. 


series of tubes can 


ie complete information write for Bulletin 400. 


JJackard) Instrument Company, Inc. 


P.O.BOX 428-P LAGRANGE, ILLINOIS, U.S.A. 


ATLANTA+ BOSTON - 
SAN FRANCISCO + WASHINGTON, 0.C 


NEW YORK + 
* ZURICH 


LoS PHILADELPHIA - 


PARIS 


ANGELES + PITTSBURGH 
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Wild-eyed, but a wizard with figures, this missing ex-Company 
Director claims he was driven frantic by his colleagues’ failure 
to take advantage of the excellent facilities offered by 

ASSOCIATED LEAD for supplying Lead and Antimony in all their 
forms. Particularly, in his case, LEAD, TIN, ANTIMONY and their 
alloys ; 99.999", PURE LEAD, TIN and ANTIMONY ; SOLDERS ; including 
Solid and Cored Solder Wire, ANTIFRICTION MATERIALS; ANTI- 
MONIAL LEAD; CABLE ALLOYS; LEAD SHEET & PIPE; DENSE LEAD 
SHIELDING for Nuclear Work. Has a habit of muttering ‘Time, 
money... May have fled the country. 


ASSOCIATED LEAD MANUFACTURERS LIMITED 
LEMENTS HOUSE, 14 GRESHAM STREET YON, | I ENT HOUSE, NEWCASTLE; LEAD WORKS LANE, CHESTER -~ 
: Associated Lead Manuf t( td., Clements House, 14 Gresham Street, London, E.C.2 aad 


4 
a 
| 
nouncement is issued for and on hehalf of 
‘ 
4 


NATURE 


SATURDAY, MARCH 25, 1961 


CONTENTS 


Tue UNDER-DEVELOPED TERRITORIES OF THE WORLD 


CLASSICAL Puysics AND MopErRN TRCHNOLOGY By Dio W. A. Waters 


HtuMAN GROWTH 
Decistons, VALVES AND Groups. By Prof. LI Wynn Jones 


DISEASES OF ORNAMENTAL PLANTS By Derek A. Reid 


STREAMING OF INTERSTELLAR HyYpROGEN IN THE VICINITY OF THE SUN 
By Dr. R. X. MeGee, Dr. J. D2 Murray and Dr. J. L. Pawsey, F.RS 


\ Hyporuesis CONCERNING THE MECHANISM OF GENE ACTION Rv Dr 
Carl C. Lindegren 


(ORITUARIES 
Pror. Maup MENTEN Prof. Aaron H 
Carpenter 


Pror. G. BONNIER By Dn. Charlotte Aue 
New FELLOWS OF THE Royal 


News AnD VIEWS 


History AND PHILOSOPHY OF SCIENCE TN THE COMMONWI 
W. Mavs ‘ 

fue CarNecte OF WASHINGTON 

TECHNICIANS IN ENGINEERING AND CHEMICAL INDUSTRIES IN 

or BrirtsH ScHOOL CHILDREN 

STRENGTH AND PROPERTIES OF TIMBER 

DEPOSITION OF Fission Propuct NUCLIDES AFTER ‘TWo SAHARA NUCLEAR 
Test EXPpLosions Dr. V. Havlovir 

A Rapar OBSERVATION OF A SEA-BREEZE FRON1 By KE. Eastwood 

DirFUSION THROUGH Porous MaTERIALS. Bell and Dr. P. Grosberg 

Genetic PoLYMORPHISMS IN THE ALBUMEN PRroTeINs OF THE 
Fow.. By E. Lush 

REPRODUCTION IN THE Great Grey Kaxcaroo. By Phyllis E. Pilton 

ANALYSIS OF THE CROSS-REACTION BETWEEN Two STRAINS oF Tosacco 
Mosaic Virus $y Prof. Irving Rappaport 


Recent Scientiric AND TECHNICAL Books . Supp. ix 


sued overlea 


4 
at 
‘ 
4 
957 
aga 
Stock and Prof. Anna-Mat 
i 
74 
Q75 
OTK 
977 
usu 
(Conti/ 


ATURE March 25. 196l 


eccelxXXii 


U NICAM 


SP. 500 


SPECTROPHOTOMETER 


For Ultraviolet and Visible analysis of compounds the SP.500 Spectrophoto- 
™ meter is accepted as standard equipment. One essential which contributes 
malns to the highly accurate data provided by the SP.s00 is a stable supply 

usually a lead acid storage battery) for the operation of the detector-amplifier 
system and of the Tungsten Lamp. For those users who prefer a mains 
supply, Labgear Ltd. have now developed the 115D Spectrophotometer 
Power Supply pictured below. Thorough testing indicates that in all but 
exceptionally adverse conditions this accessory provides the necessary degree 


operation of stabilisation. 


with 


the 115D 


| 


STABILISED POWER SUPPLY 


The unit employs a conventional series stabilizer system, a compensating double zener 
reference being used to provide a high degree of stabilisation Particular care has been taken 
in the design to minimise the temperature rise of the sampling and control components due to 
the heat dissipation in the series regulators. The use of the latest type power transistors 
together with cast alloy heat sinks permit the unit to operate in high ambient temperatures 
under adverse mains input conditions. First quality components are employed throughout 
making the unit suitable for pan-climatic use. 


UNICAM INSTRUMENTS LTD - ARBURY WORKS SA 
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mucrobiological reagents 
and media 


THE ONLY COMPLETE LINE OFFERED IN U.K. 


Culture Media Peptones Requirements of the Bacteriologist, Bio- 
chemist, Biologist, Pathologist and Pharma- 
cologist can be met very quickly either from 
Amino Acids our extensive stocks, or in the case of certain 
specialised products, within a few days. 


Microbiological Hydrolysates 
Assay Media 


Tissue Culture Media Enzymes 


Please send for the latest technical information. 


Serological Reagents Enrichments 


Antisera Dves 


complete 
Diagnost Reagents Indicators laborato ry 


Sensitivity Disks Carbohydrates service 


U'madtsks Biechemicals 


BAIRD & TATLOCK (LONDON) LIMITED, CHADWELL HEATH, ESSEX, ENGLAND. 


in London, Manchester and Glasgow. 


Branches 


TAS /DO.1i 


Ultra-Violet « Infra-Red Sampling Instruments 


ULTRA-VIOLET ABSORPTION CELLS INFRA-RED ABSORPTION CELLS 


VARIABLE path-length cells for liquids VARIABLE path-length cells for liquids 

FIXED path-length cells for liquids FIXED path-length demountable and A: 
sealed cells for liquids oe 

KBR EVACUABLE DIE MICROCELLS for liquids i‘ 


for making 13, 15 and 16 mm. Discs Gas cells in pyrex and metal 


HYDRAULIC 30-TON PRESS HIGH-SPEED VIBRATION MILL 


especially designed for KBr Disc indispensable for KBr 
Technique Disc Technique 


Rotating Electrode (Solution available for 230 volt 50-cycle 
Excitation) Spark Unit and 110-volt 60-cycle mains 


ROCK-SALT POLISHING KIT 


RIIC Sampling Instruments are marketed by the leading spectrometer 
manufacturers of the world. Descriptive literature on application. 


RESEARCH & INDUSTRIAL INSTRUMENTS CO. 
116 Lordship Lane, London, S.E.22 Telephone: Forest Hill 2281/2 
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THE UNDER-DEVELOPED TERRITORIES 


is not surprising that in the debate in the Hous 
January 25 on the North Atlantis 
should be 
Increasing the Effectiveness of 
Nature. 188, 879 1960), 


to the proposal to create an 


Lords om 


aty Organization reference made to 


rhe recent report, 


Science and 


Western 


particularly Atlantic 
Institute of proposal 
which was Jellicoe 

Although Lord Carrington, who replied on the debate 


Technology, a 


Ear! 


Science and 


strongly supported by 
» Government, agreed that the proposal merited 
declined to commit the 


which Si 


consideration, he 


serpous 
until the working group, on 
John Cockeroft is the United Kingdom member, had 


While, 


particularly from Lord Gladwyn, the 


reported. however, there was other support 
debate. 
Baroness Elliot and the Earl of Listowel, for the work 
which the 
Co-ordination and Development of the North Atlantic 


mn the 


newly formed Organization of Economic 


Treaty Organization could do in co-ordinating all 


scpent activity, including the encouragement ot 


the production of serentists and technologists, a 


notable, if not surprising, feature of the debate was 
thie way in which thease activities were related to the 
task of helping the under developed territories 
This was seen as a moral responsibility, an impor 
tant of economic poliey, and an essential 


element in the effective defence of the Atlantic Com 


aspect 
munity. The Earl of Listowel, for example, welcomed 
the establishment of this new Organization as bringing 
Canada and the United States for the first time ito 
fill economic co-operation Ww ith other countries of the 
NATO group in Western Europe. This would facilitate 
the prior consultation and co-ordination of trade and 
economic policies that are essential if the West is to 
do more for the development of the under developed 
countries. Which still receive most of their capital 
Lord 


im operung the debate, had stressed the need 


investment and technical skill from the West 
Ovmore, 


to the under-developed coun 
motif of the 


tO ASSISTAILCO 


‘ies, and it was a key debate that 
technical assistance is an essential aspect of Western 
the 


economic challenge of Communism in those countries 


defence policy and in countermg social and 


It is remarkable, therefore, that this theme should 
when the Overseas Service Bill received 
its second the House 
January 24. The Bill was gen rally welcomed in the 


be absent 
reading in of Commons on 
debate, and in moving the second reading the Colonial 
Secretary. Mr. lain Macleod, stressed that when the 


Bill became law there would be a three-point structure 


in the Service, one of which was a vast scheme of 


technical assistance ; nevertheless, the debate genet 
ally was concerned rather with the other two points 

the schemes of compensation and the public officers 
agreement. Mr. Macleod could not add anything to 
his announcement in December that the Government 
is studying the establishment of a department or a 


ministry of technical aid or assistance, except that 
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would be 


though he remarked that he regarded 


he hoped the results of this st idly available 
in a few weeks ; 
the Bill, which put heavy expenditure on the British 
taxpayer, as the most important proposal im relation 
to technical aid for the under-deve loped countries ot 
the Commonwealth to be put before the House sine: 
the Colonial Development and Welfare Act 

Mr. Marquand, for the Opposition, agreed that th: 
Bill proposals, potentially of 


vreat 


contains far-reaching 
especially 
of then 


implement. 


value to the emerging countries, 


five or ten crucial 


thought that the 


within the next years 


development, and he 


tion of its provisions would contribute to a world 


wide extension of technical assistance and expert aicl 
essential structure of develop 


in the provision of the 
the improvement of education, public healt 
agriculture. ete. Mr. P. Wall expressed the hope that 
Britain would go further than the Ministry for Over 
seas Aid which Mr. Macleod is at present considering 


and endeavour to lay a foundation for the creation of 


with mterchangeable posting, to 


an Overseas Serv ice 
Commonwealth 
tech 


and for 


serve foreign countries as well as 


provide administrators anc 


Nations 


anc 
United 


technical aid throughout the world 


COUNTIES 
organi Zations 
He believes ther: 


nologists for 


is a great future in this idea, and that development 
along such lines would ensure that the British genius 
to the world 


for administration is not lost 


Dr. Barnett supported the same 


Stross strongly 


idea. and, while concerned primarily with medical 


aid, suggested the creation ot a Commonwealth 
Advisorv Council to advise the Minister on medical 
and technical assistance These 
received no comment from Mr. H. Fraser, the Under- 
Secretary of State for the Colonies, in replying on the 
debate Although the 


largely with the way in which the provisions of the 


generally. suggest ions 


debate was indeed concerned 
Bill would affect existing officers of the Service, the 


importance of the contribution which Britain is 
making to technical assistance was fully recognized, 


of the 
under the 


and even the magnitude financial obligations 
Bill was unchal 


Macleod 


estimated the financial cost at possibly £150 million 


which Britam will assume 
lenged ex ept bv Sir Kenneth Pickthorn Mr 


and when to this are added! 
the the 
and Welfare Acts of more than £25°5 million a year 
and of bilateral and multilateral assistance of roughly 
£140 in 1959-60, the 
effort will be appreciated. 
The 


Tt. 


during the next ten years, 


contributions unde Colonial Development 


magnitude of 


million year 


financial contribution, however, is only om 
The 


resources of 


demand made on the scientific and 


technical Britain, particularly in: man 
considered, and it is in this 
Colonial Research 
The Council for Scientifie and 
Industrial Nature 
the Agricultural Research Council. in addition to the 


power, has also to be 
that the last 


was so disappomting 


respect report on 


Research, the Conservancy and 


3 
: 
x 
| 
a 


952 


ve 


con- 
but 


Research Council, make important 


tributions to research overseas In Variolls fields ; 
that report that the Over- 


()verseas 


there was no evidence m 
seas Research Council is attempting to 
of the effort the 
All the research councils are responsible 
but the report provided 


pros ide a 


conspectus overall and resources 
available 
to the Minister for Science, 
that the Overseas Research Council is. 


Advisory ‘ouncil on 


mo evidence 
in fact, doing anything that the 
Scientific Policy could not do, or even to justify the 


change of name from the Colonial Research Cour il 


Difficult as they may be, the quest rons ot co 
ordination of effort and of communication are 
increasingly mnportant, and it is as well to note that 
last vear the Overseas Development Institute was 
formed to serve as a centre to which all those unite! 
ested in the problems ot developing countries could 
turn for information about the needs of those coun 
tries, and the action that is being taken to meet 
them The In titute ite ricte d to hecome a central 
office of information of this field generally, annul 
also to serve as a centre tn which those interested 


n particular aspects of these problems can micet aml 


exchange views Besides helping to make people 


che aling with h probl ms nt, academ 


ndustrial or commercial und rtakings aware of cach 
other's activities, and to bring together those im the 
United 
problems and those who, 


intimate knowledge of them, the 


Kingdom who are concerned with these 


in the developing countres 


themselves, have 


to keep the public informed 


of the needs of the 


Institute is intended 
of what is going on in this field, 
developing countries and of what the industrialized 


countries can and should do to help 


The Institute is being financed by the Ford 
Foundation and by contributions from industrial and 
eommercial undertakings in the United Kingdom, 


and it clearly envisages a wider field than the Over 
seas Research Council or even the Advisory Council 
could be expected to cover. 
to 


on Scientifte 
Nevertheless, 
which the Minister for Science might well give some 


attention and which should not be overlooked in the 


Policy 


its formation points to a matter 


study now being made of the most appropriate meas 
technical aid The seale on which 
now contributing, financially and in 
and 


of channelling 

Great Britain is 
trained man-power, to overseas development 
welfare in the technical and scientific fields makes it 
that that effort should be effectively 


co-ordinated and related realistically to the resources 


imperative 


of the country, and to its other commutments ancl 
well the 


developed territories 


demands, as as to the needs of under - 

Particular reference was made to the Overseas De 
velopment Institute by Prof. P. M.S. Blackett im his 
Hinchley Memorial Lecture to the Institution of ¢ ‘hem- 
ical Engineers on February 15 Discussing “Science 
and Technology and the Developing Countries’, he 
returned to a main theme of his presidential address 
to the British Association just over three years ago, 
and particularly to aspects of the general problem 


which were the subject of the symposium on “World 
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Food and Population” in the Association's meeting 
at Cardiff last September, on which indeed Prof. 
Blackett drew considerably. It is essential, he said, 
in the first place, that a young and poor country, 
setting out on the difficult road of rapid social, 
economic and technological development, should have 
a clear idea of what are the right priorities for its 
investments; and, like Lord Fleck at Cardiff, he 
that the under-developed countries must 
rather than, 


pointed out 
concentrate on a higher yield per acre, 
as in Western agriculture, on greater output per man 
Until of alternative employment m 


the factories, 


is plenty 
the saving of agricultural labour creates 


there 
more problems than it solves ; in most parts of Asia 


the problem is really to devise new technologies 


which make man-power more efficient without much 
capital expenditure 

Since the improvement of agricultural yields is the 
most vital single step um much of South-East A-ia, 
and in particular in India, and because the chemical 
engineer produces the plant required fon the muanu- 
facture of the essential fertilizers, pesti ides and 
selective weed-killers, Prof. Blackett con lered this 
aspect of agriculture i the under-developed countries 
in some detail. The problem is fundamentally that of 
the application of known methods of production of 
this 


chemical aids to agriculture and their use ; 
way of large-scale field-trials 
and experimental farms Prof. Blackett sug- 


vested that the resources of modern technology could 


involves much in the 
also 


be used to design plant, such as that for the fixation 


of nitrogen, which is economically more s utable for 
an under-developed country short of capital but with 


abundant labour. Detailed technological- economic 
of plants of various sizes 


the 


studies of the possibilities 


ranging down to @ small plant with lowest 
possible capital cost might be very rewarding ; and 
if anv could be brought below £70 per ton a year 
they might be of great value. The rate of growth of 
Indian fertilizer production 1s primarily 


by lack of scientifie knowledge or labour, but by lack 


limited not 


of capital. 

There is a further factor to consider. While the 
cost of the optimum size of plant is im the region of 
£30 million, in general, central 
If. however, the cost could be 


governments alone 
can sponsor them. 
reduced to £1 million or less, 
they might come within the scope of State 


in some circumstances 
or local 
or even of private native enterprise ; 
with the tendency for increasing 


governments, 
this would be in line 
placed on the development of moderate- 
Further, 


stress to be 
scale industry right down to the village level 
the rapid spreading of technology in this way through- 
out a country has an important bearing on technical 
education, and Prof. Blackett suggested that the train- 
ing given to the operatives could make a vital contri- 
bution towards raising the level of technical education. 
general terms, Prof. 
Western 
developing 


Putting his theme into more 
Blackett advocated much more study 
industrialists of the requirements of the 
kinds of production goods, from 


by 


countries for all 


and small-scale plants to simple tools, taking 


large 
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both of the latest technical developments 
and of the specific economi 


Further, he 


firms operating im under-cdeve loped countries should 


account 
and social conditions of 


these countries sugvested that Western 


deliberately plan their educational or traumung facilities 


in excess of their own needs as a considered con 


education of the 
This 


tribution to the general technical 
country im which a particular firm is operating 
he intends should apply to the tramimy of 
both in 
United Kingdom ; 


recent annual general meeting of Barclays Bank, on 
and the 


and im the 
Anthonys 


their country 


and from the trend of Mi 


personne! own 


remarks, in his chairman's address at the 


the needs of under-developed countries 
importance of contributing the investment which they 
require, it would seem that some such response may 
be expected 

There is, moreover, strong support to be townd for 
Prof. Blackett’s 
which Prof. Abdus Salam delivered to the 


Congress at 


views im the presidential adadress 
Pakistan 
January 11 Prot 


Blackett’s address at 


Dacca on 
Prot 


began by suggesting that acquisition 


Science 
who referred to 
1957. 


requusite technological skills and investment 


Selam, 
Dublin im 
ot the 


ot at cent of the national imeome im the 


least per 


appropriate productive enterprises are the 


Japaness 
that the 


pre-requisites of self-remtorcing growth 


experience he said. has demonstrated 


necessary technology is easy to acquire Russian 


experrence that priorities on heavy madustry accelerate 


the growth, and Chinese experience that labour os 


itself a form of capital. So far as Pakistan is con 
Prof. 


determined to 


corned, Salam urged that a political group 


thurd pore 


eradicate 
thought 


poverty is a 


that the new five-vear 


The 


planning for 


requisite, and he 
plan refleets the emergence of such a 
the hold 


agricultural development, for exploiting minerals and 
that 


plan recognized need for 


for heavy industry, and also liberal pro 


vision for developing technological and screntitiv 


skills is the wisest investment a nation can make 


The plan aims at a 10-15 per cent capital imvest 
ment, of which 3 4 per cent is required om fore:gn 
exchange and must come from the advanced countries 
and Prot 


loans or gifts, 


this has 


form of long-term 
acknowledged that involved 
the The 
plan envisages the establishment of heavy madustry, 


in the 
Salam readily 


real sacrifice on part of those countries. 


particularly steel, with an output of tons, 
and the manufacture in place of unport of fertilizers 
The major effort, however, is in the provision of the 
including provision for an 
Prot 


mark the beginning of & new 


necessary te chnical skills, 
of 7.000 
1961 


era in Pakistan im respect of serentific 


output technicians & year Salam 


believes that may 
research and 
He recognized that the 


Progranines. SLLCCESS 
of the Plan depends on some factors beyond Pakistan's 
but Pakistan's seientists, he said. can 


less make 


own control, 


none the an pnmediate and essential con 
tribution to the elimination of poverty m Pakistan 

Fully as significant, however, as this consensus of 
opinion as to the needs and possibilities of technical 


aid, is the extent to which the whole problem is now 
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A. Schontield’s hucid 
accompanied by 
hook, The Attack on 
World Poverty, published last year, dealt indeed with 


bemyg discussed objectively. Mr 


and comprehensive analysis, some 


Provocative hus 
and stressed primarily the part 
should Although 


have somewhat 


that the United Nations play 


support for hus views may been 


shaken by subsequent developments mm the Congo, 
his arguments as to the need for some re-organization, 
the work of 

difficulties 


mvolved, have been strengthened madependently of the 


and in fact for effective co-ordination of 


the rows it spite ot the 


soundness of Mr. Schonfield’s particular suggestion 


Perhaps even more significant, however, is) the 


cliseussion of thus proble an article, “The Hungry 
‘Two-thirds 
Review of 


Which appeared inthe Westminster Bais. 
November, the 
Academy of Social 
May 
dealing with “Internationa! Co operation 
Welfare —A New 


stress laid on the need for such tech 


while earlier im year the 


Political and Scrences 


devoted the issue Of its Annals to & symposium 


ot papers 


for Social! Reality. a feature of 


Which was the 


nical assistance to be given on altruistic grounds and 


not any spirit of 


defence of the 


part ot a 
Thi 
Rabino 


competition Or as 
Western 
an article by E 


strategy in the world 
Ave Doctrine 


which appeared in the Pudletin 


Was 
The 

for Comunon 
f the Atomeu 


pont 
\tomue Common Efforts 
Screntists of September, and the sub 


Bulletin 


“Significant 


witeh, 


of the same contamed an 


article by Prentice, Issues in 
Aid for the Developing Countries’, which 
the 


\ second 


Keonomu 
Research 


the 


stumimarized a report of Stanford 


on that subject, article im 


October), by P 


Institute 


Same T. Bauer, on “‘Kconomic 


Development ot Under-developed Countries” was at 
the comple xitv of the whole problem 
of the 


yovernments alone 


pains tO Stress 


and the vital mnportance mstitutional or 


administrative framework which 


ean ensure for econonmuc activities 

The need for some sort of master plan to co-ordimate 
the various tV pies ot aid viven to the dey elopimy 
which hike £1,900 
is one of the points mare in the West 


andthe need to ciaynose 


now to something 


nulhon a vear, 
Bank Review artu 
thoroughly the prebleros peculiar to eech country 
is also recounized that to merease thi 
minimum Of £10000 
which P 


estimates as required from the West alone over and 


anal it flow of 


international aid to the 
ten vears, Hoffmann 


a vear durmg the next 


the existing level, is not a complete answer 


above 
\ steadier level of industrial demand for raw materials 
the developing countries to 


The 


article is on the political, econonue and humanitarian 


would of itself enable 


help themselves more oasils emphasis im this 


reasons for overseas aid to the developing countries, 


but it nevertheless lends a good deal of support im 


veneral terms to the argument of Prof. Blackett and 


of Prof. Salam. Incidentally, it also stresses the desir- 


ability of channelling such assistance, so far as 1s 


possible. through international agencies, and it may 


be reealled that the World Federation of United 


pie 
tea’ 
ng 
= 
: 


Nations Associations last year renewed its campaign 


for «a ten-year international programme of world 


economic development 


Idleally 


other forms of assistance is the right solution ; 


uiternational distribution of technical and 
but 
the objective appraisals of the situation now being 
made cannot ignore the plain fact that much of the 
aid distributed in recent vears has been wasted, and 


even without the recent shocks to confidence dealt 


by events in Africa, the United Nations in its present 


~<tmieture can searcely be regarded as competent to 


handle efficiently the flow of development capital and 


rechnical assistance on the scale now contemplated 


Moreover. in any re-organization, the difficult prob 


ioms of world government and the sacrifices of 


national sovereignty involved can scarcely be ignored, 
nor is it easy to find any recent grounds for supposing 
that many of the World Powers are prepared to make 
such sacrifices, however small. Nevertheless, these 


articles alone show that, at the technical level, the 


problems are being faced objectively, and President 
indicated that 


Kennedy's speeches have at least 


increasing economic assistance to the less developed 
a central theme of foreign policy 
The United 


make 


countries will be 
under the new American Administration 
States can searcely do otherwise than some 
effort to that its and 
efficiently channelled, nor are the voluntary agencies 
and foundations, like the Rockefeller Foundation, the 
Ford Foundation and the Carnegie Corporation, to 
the important Dr. L. M 
Hoskins directs attention in his contribution to the 
of the Political 


Social Science, likely to be indifferent to this aspect 


ensure effort is effectively 


contributions of which 


American Academy of and 

Ultimately, the organization by which overseas aid 
is distributed, whether technical or financial, must be 
a matter for determmation by govermments, and that 
applies alike to the United Nations and elsewhere 
It is not an easy problem to solve, nor is clear and 
constructive thinkmg the only condition of success 
Widespread publi understanding of the issues and 
the the 


imperative, and for that reason alone, the objective 


reasons for sacrifices involved is no less 
discussion of overseas aid in all its aspects cannot be 
With special aspects scientists and 
technologists have thei 
Dr. E. F. Witto diseussed the development 
leadership in his 


Academy 
portant that they should see that all the implications 


too wide-spread. 
own particular and direct 
eoncern 
of professional contribution to 
the American 8 symposium--and it is im 
of such demands on the limited scientific and teeh- 
nical resources and man-power of Britain are full, 
and clearly understood ; the general problem is one 
to which as citizens they can searcely be indifferent 
While their the 
scientific and technical aspects, they have no less the 


first concern may well be with 
opportunity and responsibility to see that the whole 
problem is objectively discussed, and to ensure that 
all the implications of aid on the scale now required, 
more especially in respect of international organiza- 
tion and administration, are fairly faced and resolutely 


and honestly handled. 
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CLASSICAL PHYSICS AND MODERN 
TECHNOLOGY 


Physical Methods of Organic Chemistry 

Part Edited by Arnold Weissberger.  (Techniqus 
of Organic Chemistry, Vol. 1, Part 1 Third com 
pletely revised and augmented edition. Pp. xii 


Part 2. Edited by Arnold Weissberver. (Tech 
nique of Organic Chemistry, Vol. 1, Part 2.) Third 
completely revised and augmented edition Pp 
xii + 895-1797 + 21. 

(New York : Interscience Publishers, Ine Lon 
don: Interscience Publishers, Ltd 149, 1960 


I84s. wach. 


'T was said, some forty years ago, of a prominent 
| teacher of the then rapidly expanding subject ot 
physical chemistry that he would attract to his lab 
oratory many enthusiastic students by the epigram 
‘What you have called physics we here call chemis 
try’. The forefronts of research in physics and 
chemistry have, since then, diverged, but it is evident 
to-day that twentieth-century chemistry has engulfed 
nineteenth century physics, for chemists and chemical 
technologists now make extensive exact 
measurements of the physical properties of different 
forms of matter. 

With the widening of the scope of chemical science 
and the rapidity of the organic 
chemistry towards the biological sciences and the 
technologies of medicine, it 
more difficult for any chemist to have an adequate 
grasp of the principles underlying many types of 
physical measurements that he may wish to carry 
out, or of potentialities of available apparatus. It 
is therefore necessary for one to be tind 
easily, on library shelves, authoritative treatises 
that review, in an up-to-date manner, the teehno 
potential of both and modern 
Since 1946 the series of reference volumes, 
edited by Arnold Weissberger issued by 
Interscience Publishers under the general title 
Techniques of Organic Chemistry, has been recog 


use of 


ad\ ancement oft 


is becoming more and 


able to 


logical classical 


physics 


nized as a comprehensive, reliable, publication of 
this character, though why these books should, by 
title, be directed more specifically to organic than 
to inorganic chemists appears to be but a fad of the 
publishers. 

Books of reference must be kept up to date, and 
now Vol. 1 of the series, that is, Physical Methods 
of Organic Chemistry, has been divided into four parts. 
Two of these parts have appeared so far in 900-page 
volumes costing more than £9 each. The periodic re 
printing and modernizing of a standard reference 
work is essential, but in this case the wisdom of the 
American motto ‘bigger and better’ can be questioned, 
for a number of the chapters of these new volumes 
that they deal 

few chemists 


strike me as being obsolescent in 
with measurements of types that 
and fewer physicists would deem worth conducting 
to-day. Still, the book has heen revised thoroughly 
throughout. 

Part 1 contains new, short, chapters on automatic 
control, automatic recording, weighing (mainly a 
summary of formal theory) and determination of 
particle size and weight. These are of importance 
to technologists who need to service complex instru 
ments. Older chapters, often expanded, deal with 


i 
| 
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temperature measurement, calorimetry, determina 
of melting and vapour 
solubility, tension, 
osmotic pressure and with work on mono-layers 
Part 2 contains one new chapter. This deals with 
X-ray microscopy, which, as the writer admits, has 
not vet much applicability to chemistry The 
others deal with diffusivity, the the ultra 
centrifuge, with refractometry, with ervstal measure 
nent, with microscopy (in great detail), with X-ray 
ery stallography (far too briefly) and with both electron 
and neutron diffraction Few of have 
changed significantly im this edition. and indeed 
there is little of new import to be said about several 
of these However, it is rational to 
survey before 
dealing with others of more recent origin Further 
more it is to be hoped that the fortheoming Parts 


boiling 
Viscosity, 


points, of 


pressure, surface 


mse of 


these heen 


techniques 


established experimental methods 


3 and 4, which are to deal, jnter alia, with spectro 
scopy and both nuclear and paramagnetic resonance 
will show that the overall expansion of the treat is« 
In fully justified. 

Too much of these first two volumes has evidently 
been written by physicists for chemists, and a com- 
here is what can 
of measurement ; why 
should wish to use it is not my concern”. So 
is the chemical approach missing that I 
quite a few instances in which no mention had been 
made of novel, vet significant, applications of old 


mon attitude seems to have been 
be done with this type you 
much 


noted 


techniques, as, for example, uses of calorimetry and 
of interference studying 
solubilitv. and 
determming the 
of optically active « ompounds 

Many users may tind the chapters too theoretical 
lor their liking, but in this respect they would do 
well to note the dictum of one that 
the experimenter should know more of his subject 
than he needs to apply im attaining the particular 
accuracy of his present measurements This caution 
was rightly followed by notes on the theoretical and 
experimental limitations of commercial instruments. 
Such sections throughout the book are well worth 


refractometry in rapid 


chemical reactions. or of 


Vapour 


in parity 


contributor 


reading. 

Every specialist who consults this book mav tind 
yaps in the treatment of his own topic, but one should 
be circumspect in not demanding too much of any 
treatise W. A. Waters 


HUMAN GROWTH 


Human Growth 

Edited by J. M. ‘Tanner. (Symposia of the Society 
for the Study of Human Biology, Vol. 3.) Pp. vii 
120. (London and New York: Pergamon Press. 
1960.) 30s. net 


ryXHIs, the third volume published on behalf of 

| the Society for the Study of Human Biology, is 
a record of the proceedings of one of the symposia 
which the Society convenes periodically (see Nature. 
186, 19: 1960). The topies are many and varied 
and range from age-changes in primates and their 
mod ification in man, contributed by Prof. Adolph 
Schultz of the University of Zurich, to the effects of 
race and climate on human growth as exemplified by 
studies on African children. The latter studies were 
initiated by D. F. Roberts, University of Oxford, and 
are of particular significance hecanse the samples were 
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taken not from dwellers in the vieinity of admin 
strative and urban centres, but from remote peoples 

They corroborate previous 
African children differ fron 
tendeney towards lower 


in tribal and rural areas 
findings showing that 
European children by a 
weight for a given height 
Two contributions to the symposium should 
commend this book to all educationists The first 
by Dr. Roy M. Acheson, examines the effects of 
nutrition and disease on human growth, and brings 
ample experimental evidence to show that even a 
very brief insult can yreatly retard the growth of «a 
child. The other, by Dr. D. W. Boyne, is concerned 
with secular changes in the stature of adults and the 
growth of children, especially relating to change 
in the intelligence of Il-year olds. Besides 
firming that the intelligence of bovs and girls varies 
different 
author produces additional evidence to confirm that 


eon 


with respect to one another at ages, the 


the intelligence of girls over the age of eleven ha- 
heen improving relative to that of boys since before 
1939. Whether this is change in the 
mnate intelligence or to change in the nature of the 
tests is not known It is certain, that 
vreat in our knowledge of human growt! 
has been made sinee Sir D'Arcy Thompson concerned 
biological gradients and that, 
eduecationists, this book has much to interest anato 
and rmedical 


due to real 
however, 
prowress 


with heside- 


mists, zoologists, anthropologists 


practitioners 


DECISIONS, VALUES AND 
GROUPS 


Decisions, Values and Groups 

Vol. L: Reports from the First Interdiseiplnary 
Conference im the Behavioral Science Division, held 
at the University of New Mexico. Edited by Dorothy 
Willner. (Sponsored by the Air Force Office of 
Scientific Research.) Vp. xxix +348. (London and 
New York : Pergamon Press, 1960.) 80s. net. 


‘i foreword of this book is by Dr. Charles E 


Hutchinson, chief of the Behavioral Science 
Division of the Air Foree Office of Scientifie Research 
in Washington; the introduction is by Dr. Anatol 
Rapoport; and the preface is by the editor It is 
livided into five parts: (1) Mathematical Models In 
Processes ; 2) Conceptualizations and 
Designs for Research im Values: (3) Theoretical 
Contributions to Small Group Research ; (4) Psycho 
5) Special Military 


Decision 


dynamic Patterns ef Behaviour ; 
Problems 

There are twenty-three independent papers, 
many Only one paper necessitates an 
acquaintance with higher mathematics. It is entitled 
“Stochastic Choice and Subjective Probability”. But 
the experiment conducted would be regarded as 
somewhat simple by a student of Prof. M.S. Bartlett's 
Stochastic Processes 

The significant characteristics of the book seem to 
be that decision processes and evaluative processes are 
regarded as essential scientific concepts. That is, ne 
scionce can proceed without a system of values. But 
here lie the most difficult problems of human 
endeavour and ‘“‘no quick-fixes or break-throughs’’ are 
claimed. Perhaps progress will be reported in 
Vol. 2. 


Low 


even to list 


— = 
re) 
te 
4 
vat 
‘ 
3 
wie 


Phe method of attach sas to select a larue 
of haghty fie! younger screntists fron 
behavioural scpenees was assigned a problen 
aml they all attended n emht-week vork-session 
lurmmg Jane August 10, 1957, for interdisciplinars 
wetiviby, a med oof prolonged super 
Such # method clearly has advantage 


t the view that new ar produced by 


mliiveduals and not by tees, thie re 
earch worker receiving daily mspuration and guidance 
m the laboratory of his chiet Both methods may be 

volun 


vhich os 


The tithe of thus 
of study 


lh tapoport 


reflects a clelineation of areas 


different from: the traditional delimeatrons sugested 
by university departments There is mo university 
lepart concerned with eather “deeisions “values 
or “groups Decisions are studied, of course, by 


ears 
theory should 


content areas 


hologists, by political screntists, and by 


strateyirts \ ‘deeision however, 


transcend these special 


Values are striped by philosophers by ecomomsts 
by psychiatrists and by anthropologists from different 
lifferent methods 


pomts of view and by 


The change of putteTm im re search durimy 
the past forty-five vears is obvious. Inthe First World 
War it Many of the 
vere solved under the direction of two men working 
Cieneral Wil 
Prot 
vents 


was largely sensors problenis 


in close collaboration. the phivss 
ner of the United States, and the psychologist 
Thus, 
means of a battery of ocular 
do well 


Was ace 


Spearn an of Britain when more than se 
tested by 


that most tended to 


“ pilots 
tests. if Was four 
Kception, who did badly in one test. 
vho lacked the 


thility to land hus plane undamaged 


He was alwaves viven another In the Second World 
War. ar force research was roore eoncerned with 
capacities At the present true, we have 
noted that research has embarked om the screntitic 


study of values Is it too sanguine a hope that thoes 
help to abolish war 


Li. WYNN JONES 


DISEASES OF ORNAMENTAL 
PLANTS 


Diseases and Pests of Ornamental Plants 


By Paseal P. Pirone, Bernard O. Dodge and Harold 
W Rickett Third edition An official publeation 
of the New York Botanical Garden Pp 77 
New York The Ronald Press Company, 1960 


1) dollars 


FIAHIS book follows very closely the plan of the 
eclition but has been brought up ta 
bow the information Concerning 


the eontrol of 


mehision of the latest 
In addition, the 


diseases 


pests and 


authors have revised the nomenclature of the path 


ogens to accord with the present views of taxono 


and plant pathologists It is also evident 


from the merease di number of entries under the various 


host plants that many new pests and diseases have 
n recorded un the United States thie 
years ago 
parts. The 

Plant Diseases’ 


publica 
tron of the previous edition twelve 

The clivided 
contains an introductory chapter on 
in which the 


mptoms 


hook + inte two first 


classified and described 


This Is followed by 


diseases are 
CALLISES 


Racteria ane 


and 


a chapter entitled Funes Virtises 
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which the 
are 


are, rather surprisingly, omitted) in 
structure classification of 
briefly t 


the rather sweepimg statement that 


and these 


It os here one fines (p 


nents in stammnye techniques, however, have revealed 


me to throe se pra (CTOSS walls), show ing the bacterial 
body actually eonsists of two to four cells” Like 
wise the observation (p. 42) that The threads 


hy otmany fungt are composed of fundamental 
plants 
stands 


structural units, cells, found generally in 


s apt to be misleading as it 
Mvcologists will also, no doubt. be surprised to learn 
that It should be that every 


classe«d the Hopertect 


ood, 


species of fungus mow 
ultimately be 


tuner will found to be connected 


either with basidiomy cete on 
devoted to a 
Animal Pests 

This latter 
information on sueh 


bulbs, tools, clothmy 


third chapter is 
Insect and Other 
Control 


phyvcomycete Phe 
veneral account of 
ore’ On 


and os followed by 


chapter contains much useful 
Lopies as disinfection of seeds, 
fungicides, 


spreaders 


and hancls of soil 


bactericides, 


pasteurization 


msectieides and mutrendes 


and equipment (Jeneral advice on the choice, 


preparation and application of fungicides, bacter 
and pesticides is also meluded 

The second part of the book consists of an account 
of the individual pests and diseases of particular 
host plants, which are arranged in alphabetical 
order according to their Latin names 
very thoroughly, al 
failure to 


caused by 


This section 


appears to cover the subject 
though 


mention 


there are omissions such as the 


witches’ brooms of pinus 
Instances are few 


entries of the 


such 
between the 


Taph na spp... but 

Detailed comparison 
fungus diseases in this work with those of the second 
edition shows a number of omissions. but these would 
authors having restricted 
United 


wording in the 


to be due to the 
themselves to diseases occurring in’ the 
however, the 
second edition is such that 
whether the disease actually occurred im that country 
Chere is one rather odd imstance of an entry in the 
second under Anemone of rhizome-rot said 


Nelerotinia tuberosa for which 


States tines, 


one is not alwavs clear 


edition 
caused by 
given together with a full account of the 
irregular in its 
on wild plants, 
New York 


can be very 


toms are 


The disease Is said to he 


naturally 


fungus 
occurrence It is found 


but mm not conmnon vardens around 
and in cultivated plantings ; it 
all of which clearly implies its presence 
third edition under 


rhizome-rot under 


City 
clest ruet ive 
United 
review there is 
the same host. but here 
Pelliculavia volfsé 


is made of a disease 


States In the 
entry of 
the causative agents are said 


im the 
also an 


Nelerotium del phin: 
Nelevo 


to he and 


No mention 
tuberosa. 

In conelusion, it mis he stated that the appearance 
of this third edition of Déseases and Pests of Orna 
mental Plants will be weleomed by plant pathologists 
and growers, especially those im the United States, 
no means eonfined to 
relatively 


caused by 


although its usefulness is by 
that country. Its faults are few and 
unimportant since they are unlikely to cause serious 
person using this 
It is attractively 
Furt bermore 


average 
re ference 
Hhustrated. 


meonvenrence to the 
volume as a work of 
produced and very 
it is printed im larger type than its predecessor 
makes for reading. 

Derek A 


well 


which easier 
{EID 


: 

5 

Fits 

tol 
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STREAMING OF INTERSTELLAR HYDROGEN IN THE VICINITY 
OF THE SUN 


By Da. R. X. McGEE, Dr. J. D. MURRAY and Dr. J. L. PAWSEY, F.R.S. 


Radiophysics Laboratory, Commonwealth Scientific and Industrial Research Organization, Sydney 


BSERVATIONS © of the 21-cem. hydrogen 
O line have provided means for detecting the 
bulk movement of interstellar (ialaxy. 
In addition to the well-known about the 
galactic centre, Oort and Rougoor! recent ly 
shown that the gas in the galactic few 
kiloparsecs from the centre, displays expansion at 
velocities of about 100 km./see. It has been 
vested by Kerr? that the outward movement 
continue, with much reduced velocity, beyond the 
Sun. If this is so, where does the gas go? Does 
it stream outwards, above and below the disk ” 
The results to be described here supply evidence tor 
the vieimity of 


dloes not 


gas in our 
rotation 
have 


disk. a 


sug 


may 


large-scale streaming of the gas in 
the but the observed flow 
with this simple picture 

The distribution of local neutral hydrogen 
been discussed previously by Erickson, Helfer and 
Tatel’ and by Davies'. 
a series of 2l-cem. observations over 
from Svdnev with an aerial 
between half-power points and an H-line receiver 
of 48 channels spread at frequency intervals equiva 
lent to 7 km.see. in radial velocity about the 
natural line frequency. A full deseription of this 
equipment and the analysis of the observations is 


Sun, conform 


has 


We have recently completed 
the whole sky 
» 


visible beam of 2-2 


bemg prepared for publication 

One of the parameters extracted from the observa 
tions is Ny, the number of hydrogen atoms in a 
is deriv ed 


line-of-sight column of 1 em.? section. It 
from the integrated area of an H-line profile. 
the hydrogen is known to be concentrated in a thin 
layer (only a few lundred parsecs thick), most of 
the observations, except those near the Milky Way, 
will refer to gas in the vicinity of the Sun, that is, 
within a few laver thicknesses A study of the 
distribution of Nyy in galactic latitude showed it to 
be consistent with a general stratification paralle| 


Since 


to the galactic plane in which a number of large 
embedded. include the 
Scorplus Ophiuchus complex some 
3000 square large region in Gemini- 
Taurus-Orion, and its possible extension into Andro- 


clouds 


subtending 


clouds are These 


degrees, a 
neda and Pisees. The examples mentioned are also 
characterized by H-line profiles the half-widths of 
which are less than 20 km. sec. Such evidence suggests 
that these local gas clouds are of a compact nature. 

An approximate estimate of the neutral hydrogen 
density near the Sun has been made using: (1) 
average values of Ny at the different latitudes, 
and (2) the shape of the distribution in the z 
direetion (that is, perpendicular to the galactic 
plane) as derived by Schmidt®. The density is 
0-46 hydrogen atom em. *, which may be com- 
pared with 0-48 hydrogen atom em.-*, obtained 
by Westerhout*, for the mean density between 
cireles 8 and 9 kiloparsec. from the galactie centre. 


It would therefore appear that the Sun is situated 
in # representative region of the galactic disk. 
Another parameter selected for study is the profile 
peak radial velocity. We have chosen the peak value 
since a great majority of the local profiles are single 
peaked and reasonably symmetrical. Thus the peak 
gives a representation of the gas 
velocity and, further, it may be easily and accurately 
The velocities are 


velocity good 
read from the observed profiles. 
referred to the local standard of rest 

The distribution of peak radial velocities is 
illustrated by the contour diagram of Fig. 1. The 
old aVatern (Ohlsson) is used 
and, following /t and 41 designate 
galactic longitude and galactic latitude respectively 
This is) essentially a diagram 
originally on sample data analysis at intervals of 
30) and 2° in /! and +!, but afterwards checked at 
more frequent imtervals The interval is 
3 km. see except for the zero velocity, shown in 
white, which includes ©, km 
Positive indicated 


galactic co-ordinate 


convention, 


schematic based 


contour 
sec. values 


velocity regions are light 
grey and negative velocities by dark grey shading 
In the Milky Way region an attempt was made to 
pick out only the contribution of the local gas, but 
here due to possible inclusion 
yas in other spiral arms 


in magnitude 


uncertainties eXist 
of contributions from 
Radial velocities exceed 15 
and reach maximum values of ~ 33 km./sec. in the 
hatched Velocity values taken from the 
Levden and Erickson et have been 
used to augment the diagram in the region 
visible from Sydney. 

The striking feature of the velocity 
is the extent of the of velocities 
sign and magnitude 
velocity, one centred approximately on TH! 10 
and the other on /! 190°, extend from the equator 
to galactic latitudes 40° over longitude ranges 
of more than 90° each. Regions of negative velocity 
lie between these at low latitudes. Negative veloci 
ties the picture at high latitudes; the 
southern cap down to 5b! 40° is almost com 
pletely occupied by approaching gas, the northern 
cap has approaching gas together with a narrow 
sector near {I 150° of diffuse gas of various velocities 
including those of approach. The prevalence of 
negative velocities in the polar caps was noted by 
Erickson et al.*. 

The alternating positive and negative velocities 
in latitudes up to 30° are clearly associated with 
differential galactic rotation. It would be of great 
interest if, in addition, a general gas-flow pattern 
could be recognized. However, due to the lack of a 
measure of distance to the observed hydrogen, 
we cannot assign a particular velocity to be expected 
direction due to differential galactie 


km. sec. 


areas 
profiles 
not 


distribution 
of similar 
positive 


areas 
Two regions of 


dominate 


in a given 


4 
ee 
2 


and anti-centre (327-7 and 147-7 respective 

also that Sun | existence oft observed velocities im 

tratifierd rewron of a these directions. and in directions where the model 


predicts negative velocities. emphasized im Fig 


an upper 
pected im a hy the thick segments. means that here the 
has an additional outwards motion We consick 
that at low latitudes the other differences bet we 


> observed and predieted Valives are thee 
ul ro othe re in mterpretation 
ism the creetion Referring to Fie. Lowe ‘ that 
tudes, mm the range 40), 
i hvdrogen definitely flow ine from above at 
t r te below at approximate! t all longitudes 


At low and rmitddle latits flowing awa 


whieh the 
e theoretic 
falls to abou 
rbove 
then. the observed 
nm bu latit les 
are searcely influenced by 
differential pwalactie rota 
tion and hence loeal im 
streaming of the vas ts 
indicated 
Phe second result 
due to the tact that. no 
matter how inaccurate the 
value of mav be. the 
radial velocity due to lit 
ferential rotation m cireu 
of curves of radial velocity against galactic longitude. The full curves show 


lar orbits 


tie 
ictions 


tudes of the valactie centre hetween observation and these pred 
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from the Sun in the general directions of the galactic 
centre and in southern latitudes near the anti-centre 
at approximately 6 kin. /see 

We describe 
eannot tell if they are peculiar to our viemity o1 
whether they form part of a 
Quantitatively, for 
the velocity of inflow of 6 km. see. 
hvdrogen atom 
of about LO-? V/ 
per 
part of 


these motions as streaming, but we 


general circulation 


with an estimated 


density of about em. leads 


to a rate of inflow (solar mass) 


vear. If this flow is general 


the disk. the 


vas flowing in over a rmg of L k.parsec 


per parses 


over a substantial valactic 


amount of 


NATURE 


the polar caps, combination of 


959 
Sun would be several 
that the quantities of 
sufficiently 
make the phenomenon a major feature of galactu 


the 
year, so 


radius ot 
pel 
hydrogen involved would be 


the 


width at 
solar 
yreat to 


dynamics. 
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A HYPOTHESIS CONCERNING THE MECHANISM OF GENE ACTION 
By Dr. CARL C. LINDEGREN 


Biological Research Laboratory, Southern Illinois University, Carbondale, Illinois 


Components of a Gene-System 


r Is isual to think of the 
how ated on the chromosome : 


with the 


gene as a particle 
but the phenomena 
wetion of a given 
the cell 
svstem 
The gene 
entities 
the 
reme, the 


vene occur in 
and should he 
which shall 
sVstemn meludes 
the 

place 


associated 
various places throughout 
consice red to comprise a 
designate the gene-svstem 
three 


the 


at least separable receptor, 


chromosome at usually 
locus of the 
discrimmation 1s 


This 
the 


yene is on 


located 
spoken ¢ transmiuttor 
and the effector 
the faet that the 
the enzyme which the gene controls is almost certamly 


based on 
chromosome, and 
svnthesized in the eytoplasm, since the evtoplasm 
pal site of protem svnt he sis 


A Gene-System in Saccharomyces 


vene-controlled svnthesis of an enzyme, h 
the 


Phe 
as melezitase’-, 
cell 


% osides 


cell, as imitiated by 
ecarrving the 
In cells carrying the 
each of the 


initiates the 


Veast 


exposure of the gene tO Various 


short-chain erie 


synthesis of melezitase, 


tors 


controllmg the 


‘lifterent svn 


thesis at the locus of the gene on the chromosome 


he initiatory event results in the production of an 


enzyme which appears to have the same character 
The 
the imaduetion at the locus 


the 


mechanism 
the 


stices ITTespective of the maduetor 


vhich connects with 
enzyme eytoplasm is 
Melezitase 
cell)? 


x ghicosides It is 


tinal of 


lesignated the transmuittor which ts 


‘ 
net present moan unadapted splits 


relat short -chaimed induced 
differemt 
rralt ose VW). GS), a-methyl-glucosic 

(7) and melezitose BE) The letters TMSGZ 
ied to des the dominant allele of the 
Unadapted cells require more than | hr. to accumu 
enzvme The enzyme 
inductors acts on all 


other 


vely 
the tive x-ulucosides, namely. turamose 
are 
genes 
detectable amounts of 
nduced by 
the other and 
% glucosides*:! without an maduction period, that is, 
vithout further adaptation Because the different 
nductors seem. to initiate the produc tion of the same 
enzvme. it is inferred that both the transmittor 


and the effeetor respond to a stimulus imitiated at 


late 


anv one of the 


maduetors a tew short -chaim 


the receptor, res ting in the production of a simul 
vhich 


imu 
effector 


one of the 
Any 
effector 


uuform produet, Irrespective aot 
inductors acted as the 
Can 


reacts non-specihie ally 


hive avent 


activate the the 
ith to the Sper ific 
These facts led to the hypothesis that the 
vhich 


and the 


maductor 
re spe ct 
mauetor 
receptor’, hie leus, 
xpecitied 


responds to a 


variety of imaductors, effector, in 


the eyvtoplasm, which act 
of which of the 


tritist 


Irrespec tive 


specitied mualuectors nitiates the 


commected by a transnmiuttor 


Anatomy of the Receptor 


ANATOMY ot the re 
the stud ot a serres of 
the TMSGZ 


distimgu shed 


the 
from 


Some ideas about ceptor 


have been suggested 
muutiple alleles whieh OCCUPA locus 
Phe alleles are 
other by their different 


different 


multiple from eacl 


abilities to re spond to the 
there five 


inductors Because 


thirty 


five are 


separable characters, two different POss bile 


multiple alleles might be expected if each character 
other 


were expressed 


mdependenthy of the 
allele, TMSGZ 
one of the five imduetors by the production of enzyme 
\t the other 


designated by 


foul 


characters responds tO 


extreme os the totally recessive allele 


five dashes | ) which does 


not re spond to any of the five imaductors Five other 
recessive alleles of the have 
TMSG TMS Z TMS TM 


Cells carrying these alleles respond to the 


locus been 


partially 

discovered 
inductors indicated by the capital letters but are 
incapable ot responding to the substances madicated 
by the The the 
alleles proves that the characters are not expressed 
independently of The that 


re sponding to 


dashes linuitation of mumber of 


each other fact only 


one allele is) meapable of turanos: 
as an inductor and that this allele is also imeapabli 
other maductor madicates that 


character is 


ot responding to any 
the 
receptor 


turanose fundamental to the 
to the locus 
which renders it incapable of responding to turanose 
will the the vene-svastem to 
respond to any The i 
ggested the hy pothes s that 
the receptor is a& conformation composed of at least 


This suggests that an injury 


capacity of 


other induetor limitation of 


the number ot alleles Stl 


; 
pes 
| 
4 

i? 

AS 


live different overlapping patterns each composed 
of one or more elements’. Each of the patterns 
ix assumed to fit one of the five inductors and to 
act as the specific receptor for that particular im 
chuctor The elements of a pattern are assumed to 
form a template, or @ reverse model, or a ‘cast . of 
the inductor. Deformation of any element of a 
pattern may result in the inability of the particular 
imduetor, for which the pattern is @ receptor, to 
the inductor. The various patterns of the total 
conformation are assumed to overlap im such a 
manner that the turanose pattern is a component 
part of each of the other patterns, and it 1s assumed 
injury to an element of the turanose pattern 
will make it impossible for any of the mductors to 
tit the conformation. But deformation of an element 
comprising the melezitose pattern will not prevent 
the other four inductors from fitting the conforma 
tion and bringing forth the production of enzyme 


fit 


that 


Mutation by Ultra-violet Rays 


Analveis of the mutagenic effects of ultra violet 
raves on TMSGZ suggests that each pattern has a 
specifically different semsitivity to ultra-violet rays*. 
When TMSGZ is subjected to ultra-violet radiation 
the different alleles are recovered from among the 
following tre 


survivors with approximately the 

jUENLCIOS : TMSG, per cent TMS , 4 per 
cont TM per cont about 
2 per cent; and less than 1 per cent. If 
one assumes that 7.MSG— results from myjury to 


the Z pattern, the results indicate that the Z pattern 
than any other pattern Like 
vise, if one assumes that is the result of 
injury to the 7 pattern, the results indicate that the 
resistant than any other pattern 


m more sensitive 


pattern is more 

the M and S patterns are inferred to be about 
equally sensitive, but more sensitive than the r 
pattern. The @ pattern is about half as sensitive 


as the Z pattern The sensitivities of the different 
be ranked in the following ascending 


rey 
order : 7. M, Z 
Gene-Conversion 
Multiple alleles are also. produced by  gene- 
conversion The multiple allele, TMS Z, was 


recovered from cross-breeding experiments presuim 
ably was not 


ered 


as the result of gene-conversion' ; it 
among the survivors of ultra-violet 
irradiation This suggests that the mutation of 
'MSGZ to TMS-Z (which involves mjury the 
(; pattern injury to the Z pattern) may 
occur in a heterozygote but is commonly pro 
dueed by ultra-violet radiation 


to 
without 
not 

A complete Series 


of alleles indistinguishable from those produced 
bv ultra-violet irradiation was recovered by tetrad 
analysis of heterozygotes. It was inferred that this 
series of alleles had been produced by gene-con 


version’ 


X-ray Mutations 


\ third procedure for producing the different 
multiple alleles is X-irradiation. In contrast to 
ultra-violet - induced mutation, treatment with X 


rays has produced only two types of mutants from 


the TMSGZ dominant allele; namely, 7M 
and . Although ultra-violet rays may 
destroy one pattern without affecting contingent 


patterns, the results suggest that the effect of X-ravs 
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may be ‘spread’ over several contingent 
For example, the 7M mutant might 
from a ‘hit’ in either the G or the Z pattern which 
spreads to include the S pattern The -- 
mutant (which is characterized by damage to the 
7 pattern) might be the result of a ‘hit’ which spreads 
to the T pattern from as far ‘away’ as the S pattern 
Many lethal mutants were probably produced by 
X-rays but were not recovered. The mutants which 
survived and were recovered might have 
produced by impacts of low energy. These inference= 
are consistent with the generally held view that 
ultra-violet rays are much less devastating in their 
inutagenic action than the X-rays 


VoL. 199 
patterns 
result 


been 


Gene-Transformation by Substrate 
CGiene-transformation is defined as controlled muta- 
In the pre 
normal to 
from 


tion produced by a chemical reagent. 
mutations trom 
Several 


ceding experuments, 
defective were deseribed?. 
this Laboratory have concerned controlled reverse 
mutation from defective to normal by exposure of 
cells to specific carbohydrates of 
different partially recessive members of the TMSGZ 
series Of multiple alleles to various specific substrates 
(especially to melezitose) has effected reverse muta 


re} 


Exposure 


tions from various partial reeessives (TMNSG~-., 
TMS TM to TMSGZ. The 


partially recessive alleles are all stable when carried 
in culture on glucose. That is, when glucose is the 
only carbohydrate in the culture medirum, and the 
cells are not exposed to any other sugar, the cultures 
ean be carried indetinitely in sub-culture without 
encountering any alleles except those of the original 
culture. Because of our experience with the muta- 
genic effect of saccharides on yeast, cultures in this 
Laboratory are never returned to the stored ‘stock’ 
cultures after having been grown on any sugar 
except glucose. The stock cultures are all pyrown 
on & complete natural medium of peptone and 
yeast extract. Mutations at the TAVSGZ locus 
oceur when cultures carrying the ‘partially’ recessive 
alleles TMSG TMS-Z, TMS TM and 
r (excluding the totally recessive 

allele) are planted densely on an agar plate contaming 
melezitose. For example, if 10° TALSG — cells are 
spread on an agar plate containing melezitose, a 
approximately | 10 TMSGZ 
Thus exposure of the partially 
transforms 


small number, 
cells, are recovered. 
recessive culture to melezitose 
the TMSG~— gene from a partially recessive to the 
TMSGZ dominant. The other partially recessive 
alleles also mutate to TMSGZ m the same cir 
cumstances, All the different partially recessive 
alleles (TMSG TMS—Z. TMS TM 

yg ) when exposed to melezitose mutate to 
to this allele -the totally 


the same allele and only 
dominant 
I suggest that the receptor is a protein folded 


on the surface of the chromosome. The phenomenon 
of melezitose-induced reverse suggests 
that, in the presence of defective 
element (which is inferred to be a ‘false’ fold in the 
receptor-protein) becomes folded into a functional 
pattern in the ‘new’ receptor protein, thus correcting 
the defect. It appears that, in the absence of 
melezitose, each receptor-protem folds in the same 
manner its ‘parent’ protein had originally folded 
and that the folding pattern of each of the alleles 
is hereditary 


mutation 
melezitose, a 
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Che facet that melezitose is a chemical substance 
which induces a specific mutation specifies it as a 
transforming agent. 


The ‘Respreading’ Experiment 


The fact that reverse mutations from 7MSG 
to TMSGZ do not occur at a detectable rate on 
glucose supports the view that melezitose is the 
mutagenic agent. Confirmation of this view is 
derived from Newcombe’s “respreading”’ experi- 
ment": if a dense suspension of cells is planted 
ona melezitose agar plate and the cells are respread 
four hours later (after about 2 divisions have 
occurred) the number of revertant colonies appearing 
on the respread plate is statistically equivelent 
to the mumber which appears on a control mele 
zitose-agar plate on which the cells were not respread., 

delayed for 10 hr. (after 
many cells) an imerease in 
colonies is observed. The 
experiment that the fermenter cells were 
originally present among the glucose-grown 
cells planted on melezitose-agar, Hence. the reverse 
mutations were produced by contact with mele 
(The failure to obtain an increase in the 
number of fermenter respreading is 
performed within 4 hr. is not due to the failure to 
break up clusters of cells. This was demonstrated 
by respreading mixtures of fermenter and non 
fermenter cells at 4 hr. When plates are inoculated 
with artificial mixtures, an increase in the number 
of fermenters consistent with the number of divisions 
which has occurred is always observed, indicat ing 
that even the small clusters of cells break up easily*®.) 
These observations do not exelude the possibility 
that undetectable reverse mutations may 
occur at a very low rate. For example, if the rate 
10°", it would be difficult to sample a 
sufficient number of cells to make the test. Replica 
plating experiments® showed that the ‘spontaneous’ 
frequency of back mutation of the partially recessive 
allele is less than 1 10-*, 

The fact that no change in the number of resistant 
colonies occurs in the first 4 hr., during which at least 
2 divisions have occurred, indicates that the mutation 
dloes not usually occur in any of the four cells which 
are produced during the first 2 divisions. The 
mutations appear to be delayed until after several 
venerations of contact with the mutagenic carbo 
hydrate, suggesting that growth of the cell is 
essential to the occurrence of the mutation. Since 
it is inferred that the mutation is due to a change 
in the folding of a protein receptor, these results 
suggest that the change can only occur during the 
formation of a ‘new’ receptor and that the ‘old’ 
receptor remains unchanged, even in the presence of 
melezitose. 

The fact that melezitose has the capacity to 
direct the mutation of a defective into a normal 
gene means that melezitose is a transforming agent. 
This experiment shows that agents other than nucleic 
the capacity to produce gene-trans- 


If respreading is each 


colony contains more 
TMSGZ respreading 
proves 


not 


Z1tose 
colonies if 


some 


were l 


acids have 
formations. 


Synergistic Effect of X-rays and Melezitose on 
Gene Transformation 

Cells carrying the totally recessive allele, designated 

by 5 dashes ( ), do not respond to any of the 

tive inductors by the production of the adaptive 
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refractory. to the 
mutagenic effect of substrate in the absence of 
auxiliary treatiment. When the totally recessive 
allele is spread on an ayar plate 
zitose, revertant colomes are 
however, the culture is treated with X rays befor: 
spreading on melezitose-agar ai few dominant 
TMSGZ are When = the 
frequency of reeovered colonies was plotted “against 
the X-ray dose, it was found that the mutagenic 
effect was produced by a single ‘hit’. 


enzyme, melezitase, and are 


containing mele 


not recovered If, 


colonies recovered?” 


Size of an Element 


The results were used as the basis for caleulating 
the size of the ‘target’'* and the calculation indicated 
that the element had a weight of from 
15 to 60. The determination of target size at a 
level much below that of a single nucleotide indicates 
that this mutation is due to changes in items smaller 
that the ‘element 


molecular 


than single nucleotides, and, hence. 


is not a single nucleotide 


Refractory (Stable) Nature of the T Pattern 

The experiments dealt with the 
induction of mutations (TMSGZ mutated to 
the ‘7° pattern from ‘7° to ‘~ 

versely, the N-ray-melezitose experiments involved 
the ‘gain’ mutation from to TMSGZ. 
presumably by remodelling of the °7° pattern from 
X-rays seem to alter the turanose pattern 
in some way which permits melezitose to induce 
the mutation from to TAMISGZ, in which 
the turanose pattern is changed from one which 
does not fit turanose to one which does. The X-ray 
experiments showed that the allele was 
refractory to the transformation (— to 7’) by substrate 
alone and that a treatment with X-rays 
was required to produce the change. The turanose 


ultra-violet -ray 
‘loss’ 
eon 


pres 1OULS 


pattern is also more resistant to mutation by ultra 


(T to than 
The turanose pattern 


violet rays from TMSGZ to 
any of the other patterns 
resists mutation in either direction. 

The turanose pattern appears to be the 
pattern, and all the other patterns seem to have 
the turanose pattern as an essential component If 
the ability to ferment turanose were the only 
eriterion by which the genotypes of the locus were 
identified, this would appear to he extra 
ordinarily stable and of extremely high penetrance 
The fruitfulness of the present inquiry has arisen 
from the fact that many different means were 
available for identifying the different multiple 
alleles. 


basic 


locus 


Characteristics of the Enzyme produced by 
TMSGZ 


Cells containing melezitase act on the five in 
ductors immediately at different rates. In general, 
the adapted cells act most rapidly on turanose, 
next most rapidly on maltose; the rate on sucrose 
is slightly lower. The rates on alpha-methy!- 
glucoside and melezitose are much lower than the 
rate on sucrose. Although individual determinations 
aré subject to some error, the lowest rate appears 
to be that on melezitose. This is true whether whole 
cells or cell-free preparations are tested; the 
similarity between cell-free preparations and whole 
cells exeludes the possibility that the differences 


VO 
+ 
‘A 
of 
ne 
| 
| 
by 


differences m the perme 
different 


n rates might be due to 


of the saccharicdes 


membrane to the 


The Permeability Barrier 
sources revealed that the different 


nduetors enter the cell at the rate (1) Data 
on oxygen absorption of a TMSGZ eulture im solu 


Data trom two 


ons of the different sugars supported the view 
t beet the «different rates of termentation were not 
Ine to different rates of entrv' When curves, 
deseribing the rates of oxygen absorption of the 
cells undergome adaptation to the sugars im cifterent 


extrapolated, they intersect 


Thus. the period 
is added 


Warburg vessels, are 


on the time axis at the same point 


clapsing from the time at which substrate 


to the time at which the cells respond is the same for 
the different substrates, indicating that the time 
required to pass through the permeability barrier 
is the same ITPESpPecdlive of the immaduetor But the 
rate of fermentation of each substrate is character 
stically different and this is inferred to be due to 
tharacteristic differences between the rates at which 
the same enzyme splits the different substrates 
2 Data from cell-free preparations (im which 
wrmeabilitv barrners have been destroved) confirmed 
the fact that the different rates after adaptation 
are due to the differences with which the induced 


enzyme acts on the different mauctors 


A POSSIBLE MECHANISM OF GENE ACTION 


Parallels between the Enzyme and the Receptor 
held that the 


and are produced im 


Thus, the 


which act 
the eyto 
melezitase, 


It is generally enzVvmes 


in the eytoplasm., 


plas. are proteins enzyme, 


which ts assumed to be a protein, acts with different 
rates on the clifferent inductors, cleaving each 
inductor at a specific and characteristic rate. The 
rate Tray be arranged im the descending order 

Turanose ome sucrose, alpha-methyl-glicosice 


parallel 
toward 


There is a significant 
activity of the enzvme 
the «different and (2) the sensitivity of 
the different ultra-violet The 
correlation between these two different phenomena 
invites the that both the 
the gene-system and the enzyme are folded proteins 
topology of the surface of the carbo- 
The capacity of the single TMSGZ 
conformation to fit the five different 
to be due to the relationships of the 
pattern to the overlapping and_ partially 


between il t he 


Zit 


substrates 
patterns rays 


hypothesis receptor of 
Which mimic the 
hydrate inductors 
induetors is 
mferred basic 


furanose 


supe rimposed patterns of the other four maduetor 
molecules The argurnent that the receptor surtace 
is not deoxyribonucleic acid (DNA) supported 


by the fact that nucleic acid is not needed to trans 


form the defective surface into a functional surface 
since the trisaccharide, melezitose, can transform 
any of the impaired or damaged surfaces, presum 


ably by acting as a model on which a new receptor 
I 
surface is formed. 


Relation of DNA to the Locus of the Gene 


The hypothesis that the folded 
protem does not rule out the essential involvement 
the gene-svstem It is proposed 

tits’ the chromosome by 


receptor is a 


of nucleotides in 


that 


the being 


recepror 
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engaged to the coded nucleotides, either RNA on 
DNA, which comprise the chromosome at the specifi 
locus of the This theory rejects the view that 


the chromosome ts simply a double helix of DNA 


gene 


It proposes that the chromosome ts a many -stranded 
structure with both protein and RNA associated at 
the locus. It that if coding of the 


has 


also proposes 


nucleotides significance, single strands 


of DNA must be free to react at the locus of the 
gene. On this theory, the specific variations of the 
outer surface of the receptor cle pend partially on 
the contact of the inner surface of the receptor 
with the single strands of coded nucleotides, anc 


of the receptor depends on contact 
Minor deviations in 


the integrity 


with these coded nucleot idles 
the shape of the receptor which depend simply on 
of the protein 


sequence 


may be 
nucleotide and 
refolding the protein in the presence of the carbo 
(These are the partially recessive 


folding independent of the 


hydrate inductor. 
mutations which can be induced to undergo mutation 
treatment with the inductor.) But 
surface of the 


to normal by 
if the 
conformation, and hence the patterns which fit the 
Reactions which affect 


nucleotides are rearranged, the 


inductor, are disturbed 
the synthesis of purines or pyrimidines could produce 


gene mutations by altering the ‘seat’ on which the 


receptor Is folded The eoded sequence ot the 
nucleotides at the locus is essential to the main 
tenance of the conformation characteristic of the 

surface because it would determine the 


receptor 
type of folding which will occur, thus affecting the 
outer surface of the receptor The tl eory is consistent 
with the view that changes in the nucleotide arrange 
ment of the chromosome could lead to mutation 
On this hypothesis DNAase should destroy trans 
forming principle, since it would remove the DNA 
seat’ on which the protein is folded and maintained 
in the normal conformation Re arrangement ot 
nucleotides in the chromosome woud tend to change 


a normal gene into a defective gene 


The theory proposes that the ree ptor protein 
has: (1) an outer (functional) surface and (2) an 
inner surface in contact with the nucleotides. The 
fact that the partially recessive alleles are trans 


generation to veneration 
the folding of the 
for example, which 


unchanged from 
that irregularities in 
receptor-protein, such as those, 
differentiate TMSGZ from 7 MS 


generation 


mitted 


suggests 


. are transmitted 
from generation to This phenomenon 
suggests that hydrogen bondings within the folded 
protem are transmitted from generation to genera 
tion It is proposed that this effect is produced by 
the folding of the ‘new’ protein produced at each 
new’ generation on the lateral surface of the ‘old 
In the presence of melezit ose the receptor 
folds the nucleotide 
melezitose and the irregu 
which the partially 

‘corrected’ TMSGZ is 


prote in. 
protein 
surface and 


occasionally on both 
the 
folding 

are 


surface 
larities in produced 


recessive alleles and 


pro luced 


Relation of Synapsis to Transformation 

I have the importance of 
DNA in homologous synapsis and proposed that 
the DNA component of the transforming principle 
ensures that the ‘transforming agent’ will be fitted 
proper position in the chromosome by 
combining with the homologous complementary 
strands of DNA on the chromosome. 
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ing specimen slide with England Finder on the stage 
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microscope and any England Finder 

Price 63s. cach, including case and instructions 
from your usual suppliers or direct from the sole 
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The Particulate Gene 


imphes a return to the theory of 
gene and the idea 
that genes are contimuous'™. The coded nucleotide 
serves: (1) to hold the receptor-protein in place ; 
2) to form a base on which the protein can fold in 
such a that a conformation will 
esult; and (3) to ensure the precise homologous 


This theory 


individual particulate rejects 


was functional 
synapsis which will prevent non-reciprocal or unequal 
On this theory, the gene is defined 
‘linear section of the chromosome capable of 


rossing-over 
is 
iccommodating one species of a variety of closely 
related (allelic) receptors’. Steffensen’s'® theory of 
‘rossing-over, Which states that the chromosome is 
which iu id 
Ca and that 
is consistent with the 


i eontinuum mm nucleic Segments are 
held toget he r by 


curs Only at these Ca boncts 


bonds, crossing over 


theory 


Crossing-over versus Other Kinds of 
Recombination 


Crossing-over is defined as exchange 
between chromatids by breakage and 
vhich is usually reciprocal and is assumed to oceur 
it the Steffensen bonds. Other kinds of recombina 
tions may be due to gene changes by (a) substitu 
tion, deletion or chemical alteration of nucleotides : 
gain or alteration of 
transduction \ critical 
and 
crossing-over 


occurring 


reunion 


4) gene-conversion, loss or 
receptor-protemm ; Or (ec) 
diserimination between crossing-over recom 
bination due to other than 
van be made only if tetrad analysis is available. 
Most of the low-frequency recombinations which 


have been revealed by viral and microbial ge neticay 


CaLses 


unalvsis are almost certainly not due to crossing-over 


Function of the Nucleolus 


On this theory the 
of each gene-system is the moiety of RNA' (the 
template) which passes from the nucleus into the 
cytoplasm to effeet the synthesis of enzyme in the 
cytoplasm. The nucleolus is a temporary organelle 
appearing in a restricted region of a chromosome 
luring the interphase between nuclear divisions 
[t is reasonable to suppose that the nucleolus is an 
rganclle in which RNA is processed during its 
passage into the eytoplasm. The nucleolus affords 
an isolated site in which RNA could be altered 
without interfering with other reactions, especially 
reactions that oecur in the cytoplasm. Thus the 
nucleolus would be an important component of the 
transmittor, and all that is known concerning the 
funetion of RNA in the synthesis of protein is con- 
sistent with the theory in explaining the synthesis 
of enzyme. 


one element of transmittor 


Gene-Conversion and Delayed Mutation 


This theory suggests that the mechanism of gene- 
conversion might be different from that of trans- 
formation. Conversion from defective to normal, 
or vice versa, might occur in the heterozygote 
without breakage of the DNA strand of the chromo- 
and without involving crossing-over. Jt is 
proposed that conversion could be effected by the 
transfer of receptor-protein from the locus on one 
chromosome to the corresponding locus of its 
partner. The stability of non-reciprocal 


homologous 
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recom 


recombinants in yeast and 


photo-reversibility of 


heterozygotes! 
non-reciprocal 
offer evidence in support of this hypothesis 
lransfer of receptor protein 
loci could produce the non reciprocal recombinations 
detectable by tetrad analysis which are characteristic 
The stability of the multiple 
gene-conversion at 


binants 


between homolog: 


of gene-conversion. 


alleles produced by 


suggests that only a few receptors are present on 
the meiotic chromosome. But it would be reasonable 
to suppose that many receptors are present at each 
locus of the mitotic chromosome. This could « x plain 
delayed mutations, because if a large population of 
predominant ly 
normal, with only a few defective, many multipli 
might 

predominant ly 

Variations in the 
of genes (or high rates of mutability) might be dus 


to variations in the population of receptor- proteins 


receptor-proteins at a locus were 


eations occur before a contamineg 


produc ed 
expressivity or potency 


gene 


defective receptors were 


trance, 


at a locus 


Significance of the Parallel between Enzyme and 
Receptor 


The new phenomenon revealed by the study of 
the TMSGZ alleles is the parallel between the 
properties of the receptor on the chromosome and 
the properties of the proteimaceous In the 
The TMSGZ gene-system is identified 
the ability to hydrolyse the 
a-methyl 
glucoside and melezitose, Treatment of the cells 
with ultra-violet rays that the different 
patterns of the receptor vary in sensitivity to ultra 
violet rays; the most sensitive pattern is the 
melezitose pattern ; the most resistant pattern ts 
the turanose pattern. The different patterns can 
be arranged in descending order according to ultra 
violet sensitivity: 7, and Z. The changes 
in the gene are transmitted according to the rules 
of Mendelian heredity, proving that the experiments 
on sensitivity to ultra-violet rays pertain to the 
offects on the receptor located on the chromosome 
But the characteristics of the enzyme involve events 
in the cytoplasm and the enzyme exhibits certain 
characteristics which parallel those of the gene 
The substrates can be arranged in the following 
descending order according to the activity with 
which the enzyme acts on them: — turanose, 
maltose, sucrose, a-methyl-glucoside and melezitose 
The phenomenonological parallel between ultra 
violet sensitivity of the patterns on the chromosome 
and the activity of the cytoplasmic proteinaceous 
enzyme suggest the possibility that both the receptor 
and the enzyme are protein. If the receptor-protein 
on the chromosome and the enzyme-protein in the 
cytoplasm are similar, the synthesis of enzyme in 
the cytoplasm involves a replication of the structure 
of the receptor in the cytoplasm. But this process 
must involve many intermediary steps because the 
synthesis of enzyme occurs in the cytoplasm far 
from the of the gene, where the induction 
oceurred, and the protein itself does not pass from 
the nucleus into the cytoplasm. The biological 
economy achieved by constructing both receptors 
and enzymes from amino-acids probably lies in the 
fact that a pool of twenty activated amino-acids 
can serve as a source of protein which can be folded 
into almost any conceivable shape. 


cytoplasm. 
by five characteristics ; 
five turanose, maltose, 


sugars sucrose, 


shows 


locus 
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Mechanism of Gene Action 


Enzymes are ipposed to split carbohydrates b 
ONE mg a irtace which almost fits the carbo 
hivelrats If a disaecharide such as turanoss 
ipon th ria ibiectedd to distortion 
heeause the ‘fit 1 perfect. This leads eventua 
» splitting tl cisaccharicl nto two hexose 
component Phe present theory of protein nthesis 
propo hat protein ul nthesized im the eyto 
las } } a rn of a er f activated 
mino-acid on a el prla The 
bonucleiec acid t the amino-acid 
nto a protem hich is the enzyme Phe ribonueleis 
icid template crucial Component f the rar 

ttor oft thie 


I shall propos that the RNA teriplate irises 
from the locus of the gene on the chromoson. 
On th hypothe there are me exposed nieleo 
tides of single-stranded DNA available at the locus 
which bind RNA and receptor-protemn to the loeus 
Double helices of DNA mm: also be present to give 
the chromosome structural mtegritv, but 
stranded DNA which is associated with the RNA 
unl the receptor At each locu the structural DNA 
zs held mm ite place in the linear contimuuin of the 
chromosome bv a caleinun bond at each end The 
locus is also oceumed bv an RNA _ nucleotide, 
corresponding in length and in the distribution of 
roilar or complementary nucleotides with thos 
of the DNA chain. But the RNA chain is not bound 
into the long ax: of the chromosome bv caleium 
bonds The DNA RNA-protem receptor comple 
hecomes unstable when the inductor unites with the 
receptor-protein and the RNA-template is released 
from the complex Because the RNA-template is 
not ealeium-bonded it is free to leave the loeus 
ind travel to the nucleolus, where it is processed 
for its passage through the nuclear membrane 
una its aetion in the evtoplasm 


POSSIBLE ORIGIN OF MENDELIAN GENES 
FROM ENVIRONMENTALLY ACQUIRED 
CHARACTERS 


Origin of Adaptive Enzyme-forming Systems 


I have suggested that the genome ‘stores’ the 
capacity to produce adaptive enzyines. The pre 


ceding hypothesis concerning the mechanism of 


gene-action may form a basis for a hypothesis 
eoncerning the origin of gene-svstems On this 
hypothesis, eobionts, which resembled the evto 
plasmic like coacervates conceived by Oparin'’, grew 
on the accumulated organic material which had been 
produced by abiotic syntheses, using (at one time) 
simple monosaccharides as energy As 
the available monosaccharides became exhausted, 
accumulation of non-utilizable substances, such 
as disaccharides, intruded into the eobiont. The 
presence of the disaccharides impinging on the 
protems, being formed by the eobiont, led to the 
construction of imperfect mirror images of the 
disaccharides by the same processes which lead 
antigens to initiate the construction of antibodies 
in the presence of unfolded proteins?*. The umperfect 
fit to the surface of the disaccharide might produce 
a state of stress in the disaccharide molecule, causing 
the molecule to split and making a new source of 
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nergy inh the form of monosaceharice AV 
to the eobiont. The released ‘enzvine could ther 
repeat the process The cdisturbanes produced by 


the disuccharice would lead to a te poOrear’y mod 
fication of the eobiont So long as the ‘enzvmes 


persisted a ‘lingering modification lke that suggested 


by Jollos would persist The enzymatie PrOCeSs 
vght have a very low rate, but m the absence of 
other sourees of energy thie rate would not be 
For many tiillennia ener might have 
been provided from new oures } 
mechanism Eventually some of the protein may 
have folded simultaneously, both on a ribonuclek 


veid and a saccharide, and the RNA would for 
template for synthesis and folding of more enzyme 
thus giving the eobiont an advantage. especially 
because replication of the nucleic acid might take 
place according to the Watson Cric] Vpothesis 
\ mechanism for replication of the tenuplate would 
reduce the time ot adaptation by a large fietor 
Perpetuation of the enzyme in the cytoplasm would 
be assured, and the survival value of the virus like 
RNA would hie 
chances of survival of the cobiont 

jut the theory thus far does not mention a nucles 
apparatus 1] have proposed that the genome is a 


recent Henee, it remains to 


a mechanism by which the capacity of the cvtoplast 


to produce enzyme might have become stored in the 
venome If DNA were available in the eobiont 


or in its viemity, a pattern reflecting the pattern 
of the eytoplasmie RNA might be present in the 
DNA, It is assumed that these events may have 
oceurred long before the origin of nuelei or cells. 


when the eobiont was only a sliny plasm.) If the 
nucleotides in the DNA were so arranged that the 
RNA te mplate of the enzyme could become attached 
to the DNA by hydrogen bonds, the enzyme, carried 
by the RNA to the DNA, would become the protein 
receptor of the chromosomal gene The DNA 
continuum would provide a locus on which the 
RNA-enzyme complex could be held in place and 
on which the RNA-template could duplicate the 
receptor-enzymie . If this triple complex wer 
supplied with the necessary materials for its con 
tinued replication, and if it could be isolated from 
the rest of the plasm, a genome capable of bringing 
forth the production of enzyme in the cytoplasm 
on contact with appropriate substrates would be 
established in the eobiont and might he expected 
to be maintained even during periods when no 
substrate was available. 


Relation of Acquired Characters to Genes 


The purpose of this article is to suggest the 
possibility of relating environmentally acquired 
characters to Mendelian genes. \ hypothesis Is 
presented which suggests that capacities to produce 
enzymes, acquired by the cytoplasm. eventually 
may become Mendelian genes Unless the first 
eobiont carried the total potential exhibited by the 
great variety of living things, both past and present, 
it seems reasonable a priori that aequired characters 
must have become genic characters. Simece no other 
hypothesis relatmg environmental modifications 
(acquired characters) to genes has been proposed. 
this hypothesis must serve to fill a void in theoretical 
biology until it can be replaced by one more 
acceptable 
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Prof. Maud Menten 
MENTEN, 


She 


Mat 


oO, 


experimental pathologist, die« 
| I 


at the age ot ¢ ight, one in Leamit 


Ontario was born in Lambton County. Canada, 
in IS79 and received the B.A. degree at the Univer 

of Toronto in 1904, the bachelor of medicine 

in 1907 and her M.D. in 1911. In 1916 she obt 

a PhD. degree in biochemistry at the Universit, 
where she studied with A. P. Mathew 
1904 and 1905 she was a demonstrator in 
physiology in the laboratories of A Macallum 
During she Research Fe wo oat the 
Rocketeller Institute for Medieal Research. and. 
tovether with Simon Flexner and J. W. Jobling, was 
author of the first monograph of the Institute, a work 
on radiobromide and cancer During 1910-12 and 
1913-14 she was a Research Fellow at Western Re 
serve University in the sphere of Dr. George Crils In 
1913 she worked with L. Michaelis in Berlin, and this 
collaboration resulted in the famous paper on chemical 
kinetics which appeared in 1913 in the Biochemésche 
Zeitschrift In 1915-16 she did research in cancer 
at the Barnard Skin and Cancer Hospital in St 
Louis, Missouri. In 1916 she joined the School of 
Medicine of the University of Pittsburgh, Penn 
svivania, where she remained until her retirement in 
19o50 In Pittsburgh she was pathologist t> the 
Children’s Hospital of Pittsburgh from 1926 until 
1950, and was a full-time teacher in the Department 
of Pathology ot the Medical School ; 
become a full professor of pathology. On retirement. 
she continued to do research work on cancer at the 
Medical Research Institute of British Columbia, until 
ill-health foreed complete scientific 
activity m 1955. 

Maud Menten was an avid research worker all her 
life. In Pittsburgh, despite full schedules as a hospital 
pathologist and teacher of pathology, she continued 
to make noteworthy 


literature 


Chicago, 
Between 


Vis a 


she rose to 


cessation of 


contributions to scientifie 


She was a versatile scientist, as becomes a path 
She will be best remembered at present for 
tour preces of work. Her work on enzyme kineties 
with Michaelis in 1913 resulted in the Michaelis 
Menten constant. In 1924, together with Helen 
Manning, she discovered the hyperglycemic effects of 
salmonella toxins. In 1944, together with Andersch 
and Wilson, she determined the sedimentation con- 
stants and electrophoretic mobilities of adult and 
foetal carboxylhwmoglobin : this has been stated to 
be the first 


ologist 


use of electrophoret ”w mobility to de 


termine differences in tu 
Linus Pauling In 
he ce 


demonstration 


antedating 
1944, tow with Junge 


azo-dy 


rlobin 
and 
veloped an wupling re 
ase in the 
This piece of work was called enthusiast ically 
\ ty Pearse in the 
Histochemist because it 
field of enzvine Other 


Tassie mm 


action 
of alkaline 
renius by first 
of book on 
up a histochemistry 
research papers enconiprs 

(with A. B. Macallum), radiobromiictk 
Flexner and J. W 


(with 


sed work on } 
and cancer 
(with Simon Jobling), oxidases 
Ming and O 


histochemistry 


Vitamin ¢ Bessey). strepto 
and nuclei 


Other papers were published 


of glveogen, 


coceal 
acids bone marrow 
in the fields ot phi ology che mothe ha matology 
and pathology 

Dr. Menten was a member of numerous scientific 
Aside from science, student of 
and art She was a fine painter, 


her hung in. art 


SOCTET IOS, she was a 


languages, music 
and several of were 
exhibitions 

Maud Menten was untiring in her efforts on behalf 
children She was an inspiring teacher who 


stimulated 


CaNnVasesS 


oft sit k 


medical students, resident physicians 


She will 
long be remembered by her associates for her keen 


and research associates to their best efforts. 


mind, for a certain dignity of manner, for unobtrusive 
modesty, for her wit, and above all for her enthusiasm 
Aaron H 

AnNA-Mary 


STOCK 
CARPENTER 


for research 


Prof. G. Bonnier 


Pror. Gert Bonnier died on January Il im 
Stockholm, where he had held the chair of genetics 
from 1936 until 1958. Even after his retirement he 
continued his experimental work until a few days 
before his death He belonged to the generation of 
under the influence of the Morgan 
school, started to analyse the mechanism of heredity 
by means of experiments with Drosophila. One of 
his earliest papers, published before he had obtained 
his doctorate, is a thorough and ingenious study of 
secondary non-disjunction, which may gain renewed 
importance now that non-disjunction in man has 
proved to be a source of profound pathological dis 
Crossing-over in triploids and attached 
chromatid interference, gynandro 
morphism and mosaicism were among the problems 
that interested him most. In 1947, together with B. 
and M. Rasmuson, he published a paper on 
Divisibility”, the time of its appearance 


yeneticists w ho, 


turbances. 
NX -chromosomes, 


rene 
which at 
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vas somewhat of an oddity, but which now fits 
beautifully into the modern concept of the structure 
of the gene. After the War, Bonnier became in 
reasingly interested im the genetical effects of X-rays 
papers on this subject, 
them im collaboration with K. G 
Perhaps the most mter 
result of these the finding that 
produce more mutations in spermatozoa when 
inseminated female than 


During the past few years, 


and published a series of 
several of Liming, 
chair. 


his 10 the 


‘sting wis 
\-ray 
thev 
hen the male is treated 
in radiation genetics shifted from 
aspects to the problem of 
and he studied the 


are exposed im the 


interest 
fundamental 


Bonnier 
these more 


radiation damage to populations, 


genetical effects of X-ravs in model Drosoph la 
populations of different breeding structures and under 
lifferent selection pressures All these investigations 


characterized by carefully thought-out and often 


are 
col 


novel large and painstakingly 


technique by 
lected data, by thorough statistical analyses and by 
sutious and eritical interpretations 
To geneticists in general, Bonnier is probably best 
known as a pioneer in applied genetics. In 1928, he 


first chief of the Animal Breeding Tnsti 


the 


. a meeting of the Royal Society on March 16. 
i the following were elected to fellowship of the 


Vror. J. Bavoitey. professor of organie chemistry 
n the University of Durham, King’s College, New 
eastle upon Ty ne, distinguished for his researches im 
organie and biochemistry, particularly in the field 
f coenzymes, nucleotides, and bacterial cell-wall 


onstituents 


Pror. H. FE. M. Bartow, dean of the Faculty of 


Engineering, and Pender professor of electrical 
engineering and director of laboratories in the 
University of London, University College, distin 


engineering aspects of 


his work on 
particularly 


for 


wuished 


wave guides and semi 


conduet ors 

Pror. M. 8S. Bartierr, professor of statistics in 
the University of London, University College. 
distinguished for his contributions to the methods 
of mathematical statistics and their application 10 
physical and biological science 
BILLINGHAM, professor of zoology 
Philadelphia, 
pigmentary 


Pror. R. E. 
in the University of Pennsylvania, 
distinguished for his studies on the 
system of mammals and on tissue transplantation. 


Pror. C. C. Burier, professor of physics in the 
University of London, Imperial College of Science 
distinguished for his researches 


and Technology, 
on the elementary unstable particles in cosmic 
rays. 

Dr. J. Cuatt, head of the Inorganic Chemistry 


Department, Akers Research Laboratories, Lmperial 
Chemical Industries, Ltd.. Welwyn, Hertfordshire. 
and group manager of the Heavy Organic Chemicals 
Division, distinguished for his work on the chemical 
and physical constitution of co-ordinated metallic 


compounds 
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tute in Wiad; he held this position until the Wallen 
berg Fund in 1950 withdrew its financial support 
There he imtroduced the of cattle twins for 
systematic studies of the effects of environment and 
similar groups of 


use 


nutrition on identical genotypes ; 
twins have now been collected and are being studied 
research stations throughout the world. H: 


use of artificial 


at many 
was also one of the pioneers of the 
insemination in cattle. and the centre organized ar 
Wiad in 1936 was the first of its kind in Scandinavia 

As a person, Bonnier was modest and shy, full of 


kindness and tolerance, and with & quiet sense of 
humour; he was respected by all who came in 
contact with him and loved by many friends and 
pupils His father had owned one of the largest 


publishing houses in Sweden, and the tradition of 
he had grown 


eulture and gracious living in which 
up was continued in the life of his own family. To 
have been a visitor in his beautiful house and to 


have enjoved the wart hospitality of him and his 
His death will bx 
will also 


wife is an unforgettable memory 
deplored not only as a loss to genetics ; it 
be a deeply felt personal loss for many people in 
CHARLOTTE ATERBACH 


many countries 


Pror. B. H. Frowerrs, Langworthy professor ot 


physics in the University of Manchester, 
cuished for his numerous contributions to theoretical 


the shell model of the 


distin 


nuclear physics, especially 
nucleus. 

De. L. H. Gray, director of the British Empire 
Cancer Campaign Research Unit in Radiobiology 
Mount Vernon Hospital and Radiwn Institute 
Northwood, Middlesex, distinguished for con 
tributions to the effects of radiations on cells and to 


ators 


his 


radiotherapy 

Dre. S. H. 
correspondent for geology, Commission for Technical 
Co-operation in Africa, Pretoria, formerly director 
of the Geological Survey of South Africa, distin 
guished for his many contributions to South African 
geology, especially in the fields of paleozoology. 
stratigraphy and economic geology. 

Pror. Ropney Hirt, professor of applied mathe 
maties in the University of Nottingham, distinguished 
for his contributions to the theory of continuous 
mediums, particularly to the plasticity of metals. 

Dr. H. E. Hinton, reader in entomology in the 
University of Bristol, distinguished for his work on 
insect biology, particularly on the larval stages of 
insects, and on classification and morphology of 
Coleoptera, Lepidoptera and Diptera 

De. R. G. 8S. Hupsox, Research Fellow in the 
Department of Geology, Trinity College, Dublin, 
distinguished for his stratigraphical and palewonto 
logical researches in the Carboniferous of the North 
of England and in the Mesozoic rocks of the Middle 


inter-African scent itis 


East. 

Mr. C. F. KEARTON, managing director, Courtaulds. 
Ltd., Coventry, distinguished for his work on chemical! 
engineering characteristics of volatile uranium pro. 
ducts and for technological development in the textile 
industry. 
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Dr. H. Lonpon, deputy chief scientific officer at 


the Atomic Energy Research Establishment, Harwell, 
distinguished for his work on superconductivity, 


on liquid helium, and on the separation of isotopes. 


Pror. M. Mazes, professor of clinical pathology 
in the University of London, University Colley 
Hospital Medical School, distinguished for his investi 
gations into the mechanisms by which the electrolyte 
composition of animal cells is maintained 


Prov. IRENE Manton, professor of botany in the 
University of Leeds, distinguished for her studies on 
the ultramicroscopie structure of plants for 
studies on their evolution 


Dr. L. Marion, senior director, National Research 
Council of Canada, and director, Division of Pure 
Chemistry, Ottawa, distinguished for his work im 
organic chemistry, particularly in the field of 


alkaloids 


Pror. A. A. Mires, director of the Lister Institute 
of Preventive Medicine, London, and professor of 
experimental pathology in the University of London, 
distinguished for his contributions to bacteriology, 
and for his work on the mechanism of inflanunatory 


reactions 


Pror. D. G. Norracorr, Town ‘Trust professor of 
pure mathematics in the University of Sheffield 
distinguished for his work in abstract algebra and 


its application to algebraic geometry. 


Dr. G. J. Popsak, director of the Medical Research 
Experimental Radiopathology fesearch Unit 
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Hammersniuth Hospital, London, distinguished for 
his work on lipid metabolism and for elucidating the 
biosynthesis of fatty acids and cholesterol. 


Dr. J. A. Porte, superimtendent of the Basic 
Physics Division of the National Physical Laboratory. 
Teddington, Middlesex, distinguished for his work 
on the application of quantum mechanics to the 
explanation of the chemical and spectroscopic 
properties of molecules 


Dr. R. N. Ropertrson, executive of the Common 
wealth Scientific and Industrial Research Organi 
zation, Melbourne, and professor designate of botany. 
University of Adelaide, distinguished for his con 
tributions to plant physiology, particularly on salt 
accumulation and respiration and the ripening ot 


fruits. 


Dr. S. Stopiqui, director of the Pakistan Coune!! 
of Seientific and Industrial Research, Karachi, 
distinguished for his work in the chemistry of natural 
products and for his leadership in the promotion of 
research in Pakistan 


Pror. A. W. SKEMPTON, professor of civil onginee: 
ing in the University of London, Imperial College ot 
Science and Technology, distinguished for his 
pioneering work on soil mechanics, particularly in 
relation to the shear strength and other physical 

Pror. M. J. D. Wurre, protossor of zoology in the 
University of Melbourtte, distinguished for his 
contributions to animal eytology, particularly in 


relation to evolutionary Processes 


NEWS and VIEWS 


International Control of Investigations of Rare 

Meteorites 

IN recent years the study of meteorites has rapidly 
mereased and, in the hands of Investigators such as 
Urey, Anders, Wiik, Vinogradov and others, has 
thrown much light on the composition and origin 
of the solar system and of the planets. Last year, 
through the work of Mason on hydrous silicates in 
meteorites, interest has concentrated on the rarest 
form of meteorites, those which contain carbonaceous 
material. It follows from Mason’s results, as well as 
from the earlier analyses of carbonaceous material 
by G. Mueller, that carbonaceous meteorites, unlike 
all other types, had never been subjected to high 
temperatures since their formation and that they 
might well contain samples of the raw materials 
from which life may have been formed on larger 
planets. On March 16, this hypothesis was given a 
new turn by the announcement at the meeting of the 
New York Academy of Sciences that Prof. B. Nagy. 
Dr. W. Meinsechein and Dr. D. Hennessy had, by 
using mass spectroscopic and X-ray methods, found 
in the carbonaceous material from the meteorite 
which fell near Orgeuil in France on May 14, 1864, 
paraffinoid hydrocarbons characteristic of living 
organisms and hence had. in the opinions of these 
investigators, provided proof for the existence of 
life on its presumed parent body. This view is unlikely 
to go unchallenged. but whatever the final consensus 


of opinion, the crucial importance of this study of 
the carbonaceous meteorites is now e\ ident. 

The great publicity deservedly given to these 
observations and deductions has focused the atten 
tion of scientists in many countries on the carbonace- 
ous meteorites. Paradoxically, the result may well 
be, unless appropriate steps are taken in time, to 
bring the researches to a rapid end by destroying 
the irreplaceable material on which they are based 
There is known to be only some 30 kgm. of well 
attested carbonaceous meteorites in museurns. More, 
but not much more, may be ‘in the hands of dealers 
or may be brought to light in other wavs. Alreacls 
these rare bodies are being examined in a dozen or 
more laboratories, each with a different objective 
and by methods which render the material useless 
for further study. This can only result in the exhaus- 
tion of the stock unless prompt moasures are taken to 
ensure intranational and international co-operation 
similar to that in the various sections of the Inter 
national Geophysical Year in the analysis of meteor 
ites by different. but complementary methods. The 
appropriate body for this is clearly the Committee 
on Space Research of the International Council of 
Scientific Unions, which, by a slight extension of its 
terms of reference, might cover bodies coming in from 
outer space as well as those going out into it. It is 
hoped that at the forthcoming meeting of the Corn 
mittee at Florence, the matter can be discussed and 
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ippropriate Measures taken in time to secure that the 
maximum of information is obtained from meteorites 
ith the minimum of destruction 


Mathematics at Hull Prof. G. C. Steward 
Tuis year Prot. G Steward retires from the 
University of Hull 
i established On h 
parate chairs of pure and applied 
wthematics are beimg mestituted Prof. Steward 
do his degree stud nterrupted by the First World 
d he did not finally gra at Cambridge 
He was jount Snuth’s Prize 
1922. Meanwhile, he spent thor Cars assistant 
irer at Leeds before returmung in 1923 to Cam 


as ft and mathematical lecturer 


College. He went directly trom Camb 

to Hull In 1901S he york iin the opti 

t hae National Physical Laboratory This 

the course of his research work, which has been mainly 
on opt cal \ t hue ikonal function of 
Bruns, and other metho«is He is the author of a 
Cambridge tract on symmetric optical instrument 
In reeent vears he has been mereasingly involved im 


lepartmental organization 


Prof. W. H. Cockcroft 


De. W. H. Cookerort, 10 is to be the tirst holder 
t the char of pure mathematics in the University 

Hull, was one of Prof. J. H. ¢ Whitehead 's 
rest tudents im the momecdiate post-war riod 
Since his doctorate at Oxford he has taught at the 
Unive 3 of Aberdeen, Chicago and Southampton, 
vhere } His seventitic nferests are 


lerived from hus early work twnder 


alls ( 
tehead He was concerned m the first mstance 
th various algebri about yroup exten 
wel with proble ms arising 
r\ has simee made contributions 
to homolog a and topology rally To 
enfron on or \\ evan ples of re earch work oft 
ome reter t come work which he and R. 
Swann have con naking improvements in the 
algebraic machinery use Whitehead’s work on 
mple homotopy types his work on the co 
homology groups of a fibre space he has analysed the 
methods of the Belgian topologist Hirsch In parti 
lar, he has obtained an explicit form for Hirsch’s co 
boundary operator. This enables Cockcroft to 
mprovements in his own earlier work as well as to 
xplain some results of lenbe ry Max ke rott 
has also taken great interest in the teaching of mathe- 
matics to undergraduates, and has taken part in 
symposia throughout the United ates on thy 
invitation of the National Seienece Foundation 


Prof. N. B. Slater 

Dr. N. B. Siarer, who has been appointed to thy 
newly created chair of applied mathematics in the 
University of Hull. studied at the Universities of 
Edinburgh and Cambridge. For the vear 1939-40 he 
was an observer at the Solar Physies Observatory, 
(Cambridge : for the rest of the war vears he was a 
member of Prot Rosenhead team the Pro 
jectile Developme nt Establishne mt 1945 he 
has been on the applied mathematics staff of the 
University of Leeds, snecessively as lecture r, seTuor 
lecturer and reader. His Cambridge appointment led 
to a strong imterest im amateur astronomy. It also 
led to an acquaintance with Sir Arthur Eddington, 


and, after the latter's death. Slater was asked to 
through his unpublished maniuseripts. He found that 
cast a vivid light on the development of the 
n Eddington’s Fundamental Theorgw, and 
bed what he found in a book published m 1957 
However, Slater's man research imtet beer on 
the theory of unimolecular gas reactions, on which by 
t bevan work under BR. H. Fowler befor 
this field’ he has produced a standa 
has attracted a good deal of a 
given whole visiting Cornell Unis was oxpranded 
hom into a book on the subypeet, which 
tin 


The National Reference Library for Science and 
Technology 


IN an adjournment debate inthe House of Conuons 
on Maré h 14, Mr \ Albu asked “an rity ques 
tions revarding the National Reference Library 
Science and Pechnology Stressing the value to 
research worker of the open aecess system 
Patent Oftice Library, he questioned the adequacy 
of the proposed book stock of 500,000 current volumes 


and thought that comparison with stnular lbraries 
elsewhere suggested a stock twenty times that pro 
posed He asked for SPecHiie assurances that the non 
current volumes to be transferred to the British 
Museum would be readily available, that the 

provided adequate room for expansion, and 

measures were being taken to recruit staff of appro 
priate high scientific calibre, The Parhamentary 
Secretary for Science, Mr. D. Freeth, in his reply. 
said that it is not anticipated that there will be 
any overlapping or confusion of responsibility, 
although the Library will be part of the British 
Museum Library and come under the Chancellor ot 
the Exchequer anc not the Depart me nt of Serentit 
and Industrial Research and the Minister for Science 
It will oceupy a site to the east of the southern 
approach just north of the existing Cornwall Hall 
and it is considered that the Library's total area of 
about T0000 sq. ft. 1s well suited to house the 
00,000 volumes required to provide the complete 
reference desired, together with an expert staft 
and open access Reading rooms totalling about 
22.000 sq. ft. will seat about 300 with seating room 
for a further 300 among the book stacks The 
total cost is estimated at about £2°-5 millon. 

Mr. Freeth said that the site does not provide room 
for all the expansion that might be desirable in 
future, but it is believed that it will provide a worthy 
national reference library, and that it will be possible 
to provide a speedy and adequate system for research 
workers to procure earher publications from the 
British Museum. Legislation will be necessary for 
this purpose. The present stock of the Patent Office 
Library amounts to 210,000 volumes of periodicals, 
100,000 volumes of patent specifications and 70,000 
text-books : more than 7.500 current periodicals, 
including 300 Russian, are taken. Expenditure im 
1960 was just under £180,000 and the staff numbered 
72. Building plans have already reached an advanced 
stave. and Mr. Freeth said that any suggestions which 
prospective users might have for this building should 
be sent to the Principal Keeper in the Department 
of Printed Books in the British Museum. London, 
W.C.1, or to the Librarian, Patent Office Library. 
25 Southampton Buildings. London, W.C.2. The 
exact constitution of the advisory committee to be 
set up when the new Library comes into operation 
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determined 


(rovermment is 


clecided 


that the Library has an adequate expert statt 


s mot vet 
there will be ample provision for photocopying, and 


he new Library will co-operate fully in research mt: 


niormation 


a New Reactor a: Winfrith 
Nestor, WwW 
for the first time at the Atomu 
Wintrith, on March 13 
of meutrons tot 


Nestor 


\ NEW reactor, is mto 


put 
Its Irpost 


speration rey 


Establishment, 
al 
Phe 


were 


“act as a 


obhles of muchear tf and moderators 

ntation 
by thie Hawker Siddeley 
moditied the ot its 
to enable up to five sub-eritical assem 


thee reactor 


reactor core, control vear and imstrume 


and installed 
Power Co., 


signed 


Nuclear which desiun 


Jason or 


driven simultaneously 
This concept represents a major advance in the use 
neutron The Turriff Con- 
Ltd., was? sponsible for the 

special shielding and the civil 
Phe nuclear fuel Nest 
illoy of highly enri hed urantum and aluminium im 


bot 


fa reactor as a souree, 


truction Corporation, 
mstallation ot the 
vork generally inh is an 
the form of aluminium clad plates arranged in an 
innulus around a graphite cylinder, and natural 
water vised both and The 


reactor is provided with control and safety rods, and 


is as coolant moderator, 
ulditional control is possible by varying the water 
Phe experimental assemblies will be placed 
the at the 
The whole shielding is arranged 
rebuilt 


evel, 


im formed shielding sides and 
ibove the reactor. 


to be demo intable so that the caves can be 


“CAVES ih 


commodate major change in the require ments 
the experimental programme 

Th of operation lo kW. 
heat). giving a thermal neutron tlux of 10'! neutrons 
em.?/see. in the of the and of up to 
10° neutrons/cm.?/see. m the sub-assembles Phe 
thermal neutron flux for each sub-ecritical assembly 
an be varied by altering the reactor power-level, by 
shutters rearranging the fuel 


reactor 18 capable at 


eentre core 


ising neutron or by 


loading in the annular core 


Netherlands Atom Forum 


A NUMBER of Netherlands uidustries together with 
the Reactor Centre of the Netherlands have taken 
the initiative for the establishment of the “Nether- 
Atom Forum The object of the body 
is to give publicity to the developments in’ the 
tield of nuclear energy, in particular to the activi- 
in this domain, of the Netherlands industry 
and of institutes engaged in the subject. The mten- 
tion is to do this by means of publications, the 


lands new 


ties 


ganization of conferences and information meet ings, 
and the co-ordination ot Netherlands tor 
n exhibitions. The Forum will also attend to the 
documentation and information on the development 
energy, u m 


and application of nuclear possible 
co-operation W ith existing organizations at home and 
abroad. It will in future represent the Netherlands 
n the ‘Forum Atomique Européenne’, which was 
established in Paris on July 12, 1960, and im which 
organizations from other Euratom 
as well as from non-Euratom countries, 
have been brought together. Mr. W. A. de Haas, 
secretary of the Industrial Commission of the Reactor 
Centrum Nederland, has been elected chairman ot 
the Netherlands Atom Forum; the 
accommodated at Reactor Centrum 
Scheveningseweg 112. Den Haag 


corresponding 


countries, 


secretariat is 


Nederland 


Sea-water Purification Unit based on New Principles 
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thick on the 
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Phe tube 


externally 


surface tube at @ speed of rain 


spread sez 
ome O-OO1 wall. 


as a film im 


thick and fluted lengthwise to 


urface and al 


is O-O5 in 
provide increased heat exe henge 
removal of condensate; together with the wiper action 
heat transfer-rates of 40,000 B.TH sq. ft. hr 
obtained without peres ptible carry-over ot spray. It 
that of 
40) per cent ap iritv of one part ol sait per mullion is 
achieved. The makers expec saving im 
weight and space of some 40 and 60 per cent, respec 


can be 


is claim with a throughput evaporabion 


t to realize a 


tively, over conventional plants and have im mind 
systems evaporating 1,000-1,000,000 gallons daily 


Arts Graduates and Imperial Chemical Industries, 
Ltd. 


\ NOVEL to the 


Chemical 


curecting attention 
at Linperiel 
Industries, Ltd.. for arts graduates is set 
attractive handbook (A Degree 
Pp. 40. By Kenneth Harris (London: Reer 
Seetion, Imperial Chemigal Inclustries, Ltad.), 
Kenneth Harris, a well-known industrial journalist, 
Was invited to carry out a survey of his own devising 
to find out what had happened to arts graduates in 
the different companies of the Imperial Chenmecal 
Industries, Ltd., during recent The report 
prepared by Harris is frank and not always compli 
mentary to Lmperial Chenucal Industries, Ltd., but 
that he re @& Company where Voluus 
right qualities are necded and ean find 
the top The be 
read by “rts graduates contemplating career 
in industry —the Harris not 
dissimilar from that of many large industrial 


method of 
eXisting 
out um an 
Industry. 
1460) 


nearer 


Vears. 


clearly shows 
of the 
their way 


to booklet could well 
all 
picture pa nted by is 
other 


organizations 


Durban Museum and Art Gallery 


rue report of the Durban Museum and Art Gallery 
for the municipal year 1959-60 records the develop- 
ment of the new Marine Gallery on modern museum 
lines, and pleads once again for new buildings for 
beth the Museum and Art Gallery (Pp. 20. Durban : 
Museum Art Gallery, 1960) A large 
varied selection of temporary exhibitions were 
staged during the year and the at the 
Old House have been expanded and their display 
considerably improved. 


Durban and 
and 


collections 


British Technology Index 


Ir suflicient support forthcoming, a 
endeavour to be made to index the contents of 
British technical periodicals. There at 
least two earlier attempts to do this, and it is probable 
that part of the reason for their failures was the 
absence of a cumulative index or volume. The new 
Index will have 11 monthly parts (no August issue) 


Is new 
is 


hav e been 


3769 
ANI 
by thi 


and a bound annual cumulation. It will be sponsored 
by the Library Association and will index about 
100 journals, which are not already 
abstracted or indexed It will produce each 
within six weeks of the publication of the jowrnals 

The price will be about 15 guineas 
particulars, and prospectus containing 
obtainable from the Association 


Place, London, W.C.1. 


many of 


concerned 
Further 

at Chancer House, Malet 


Field Studies Council 


Tuat the Field 
real service to learning ight out 
in its annual report for the year 1959 60 (Pp. 32- 4 
London: Field Studies Council, 9 Deverens 
Court, W.C.2.) 1961). Between 1951 and 1960 the 
number of visitors to the has more than 
doubled and, in 1960, was well 8,000 It 
interest ng that than half the 


study hiolog cal more than 3,000 


Stud es Council is 


1 
avain Clearly bro 


I lates 


eentres 
over 
more sitors went to 
subjects and 
and geological 
with the 


The figures reflect 


studied subjects’; only 


geographical 
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wid natural history 
mounting pre astire from grarunal ache ols and tra 


subjects 


( leges, while the indicates that the centre- 
n fillel many times over between 


Ol report 
could have be 
During the vear amenities 


March and Whitsuntide. 
t Slapton Ley were ed and the me 


Fort 


ore ography 


was complet: 


The World Meteorological Organization: 196] 
Events 
Tue World 


nounced its schedule 


Meteorological Or has an 
of conferences and symposia to 
be organized during the rest of 1961 April 12-26 
Conunission for Hydrological Meteorology 
June Julv, Regional 
third se (Rio de Janeiro 
Atmo 
held 


Ovone Con 


ranizaction 


first se 
ion (Washington Association 
LII— South America 
August 6-12, inte 
pherie Ozone and ¢ 


s10n 


rnational symposium on 


eneral Cireulation’’. to be 
with the International 
August 14 1%, 
held Ith 
ition Commission of the International 
Metoor lov and Atmospheric 


Septern ber 18 October 2, 


n conjunction 
(Arosa) ; 

Radiation’, to be 
Rad 
Tron f 
Vienna 
Aerology— third 
posium on “Climati 
junction with Une 
obtamed from 


with the 
Associ 
Physi 
Commission tor 
October 2-7, 
to be held in con 
Further information 
the Secretariat. World Meteoro 


(,eneva 


eonjyunetion 


RORSIOTL (Rome) ; 
Changes 
co (Rome). 
ean be 
logical Organization, 


The Night Sky in Apri! 
Fuu 
new moon on 
April 30d. 18h. 41m. 
the Moon take place 
April 9d. ith., Jupiter 3° 8S April ISd. 13h., 
baran 0-4° S April 22d. 05h... Mars 35° N 
25d. O5Sh.. Regulus | N In addition to these 
unections with the Moon, Mereury is in conjunction 
with Venus on April IXd. Olh., Mercury being 9 S.. 
and Mars with Pollux om April 23d. 03h.. Mars being 
Fi Mercury is too close to the Sun for easy obsery 
be visible for a few 


occurs on OSh 
\pril bid 


The following conjun 


April 9d. 06h 


moon 


April id 
OSh. 38m. and full moon or 
tions with 
Saturn S.: 
April 


con 


S 
Venus will days at the 
the 


after sunset, 


ation 
month as a bright star low in the 
west but later in the month it is too 
close to the Sun for observation. Mars sets at 2h. 50m.. 
2h. 20m. and Th. 40m. on April 1, 15 and 30, respec 
Mars is an evening star. but conditions for 


beginning of 


tively 
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observation are becoming less favourable. 
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Its stella: 
magnitude on April 15 is + 1-1; its distance i- 
rapidly increasing and its apparent diameter decreas 
ing. Jupiter and Saturn are morning stars, both rising 
just over two hours before the Sun; conditions for 
observation are not favourable. There is one ocecul 
tation of a star brighter than magnitude 6 during 
the month, observations being made at Greenwich 
\ldebaran, disappearance April ISd. 12h. 24-31... 
reappearance April ISd. 13h. Ol-4m. The Lyrid 
meteors are active during April 20-22, the maximum 
being on April 22. The radiant is at R.A. 18h. 04m.. 
Dee 33°, and conditions for observation are ver 
tavourable, 


Announcements 


Pror. Dracostav Popovic has been 
director of the International Atomic 


Safeguards 


Agenevy 
Division, in Mr. R. M 
Smith (Canada). Prof. Popovic is at present at th 
Boris Kidric Institute of Nuclear Science at Vinca, 
near Belgrade, and 
reactor cngineering at 
1958 


succession to 


professor of nuclew 
Boleradk 


has been 


the University of 
since 
Dr. Kare F. 


emeritus of 


Meyer, director emeritus and pro 
the Universitv of California’s 
Williams Hooper Foundation for Medica! 
Research, has been awarded the Stevensor 
Kovalenko Medal of the U.S. National 
Sciences. The award has been made in 
of Dr. Meyer's achievements as an investigator 
teacher and administrator in medicine for more than 
half a century, and especially for his work on the rok 


fessor 
George 
Jessie 
Academy of 


recogTmution 


of animals as hosts for vectors of human disease 


Foundation for 
with the 


Worcester Experiment: 


aid of @ grant 


Tu 
Biology 
from the Population Council, is continuing its post 


Shrewsbury, Mass., 


doctoral programme for scientific training in repro 
Fellowship: 
Vh or 


will carry 


will be awarded to 
MLD 


Stipe ml of 


duetiv physiology 
possess ny the 
they 


and will be for a twelve 


candidat es 
or their equivalent Bs 
5,500 dollars per annum 
Applicat on 


at the 


he obtain 
Worecest: 


than 


month period formis can 
from Dr. Celso-Ramon 
Foundation, and should 


Juno | 


be returned not later 


Tue British Hydromechanics Research Association 
is organizing an international meeting on Fluid 
Sealing’ at Grosvenor Hall, Ashford, Kent, during 
April 17-19.) Further information can be obtained 
from Mr. H. Stephens, information officer, Britis] 
Hvdromechanics Research Association, South Road 
Temple Fields, Harlow, Essex 


A symposium on “The Water Relations of Plant~ 
is being organized by the British Ecological Society. 
and will be held at the Imperial College of Science 
and Technology, London, during April 5-8. Further 
information can be obtained from Dr. F. H. White- 
head, Botany Department, Imperial College of Science 
and Technology, Prince Consort Road, London. 
S.W.7. 

THE ninth annual general meeting and conference 
of the British Agricultural History Society is to be 
held at Seale Hayne Agricultural College, Newton 
Abbot, Devon, from the evening of April 5 until 
lunch-time April 7. Further information can be 
obtained from Mr. S. T. Morris. | Courtenay Park 
Newton Abbot. Devon. 
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HISTORY AND PHILOSOPHY OF SCIENCE 


NATURE 


IN THE 


COMMONWEALTH 
By Dr. W. MAYS 


Department of Philosophy, University of Manchester 


The General Problem 


Fr EXHE history and philosophy of science is a 
| subject of increasing importance, both in the 
universities and outside them. In the universities, 
the division the sciences and the 
humanities is growing more acute, it has a most 
valuable part to play. By integrating diverse fields 
of study, it can do a great deal to ameliorate the 
evils of over-specialization 

Because of this it seemed worth while finding out 
the subject was developing in the British 
Commonwealth universities, both in its teaching and 
These universities form a fairly 


where bet ween 


how 


research aspects. 
coherent unit, since, in most cases, they have been 
founded on the model of the British universities. To 
obtain this information, a questionnaire was sent out 
to @ hundred universities, most of which were in 
Australia, Canada, India and South Africa. Out of 
these, thirty-nine reported activity in the history 
and philosophy of science, and to this information 
was added returns from twenty-one British univer- 
sities‘, 

Six groups of questions were asked: (1) was the 
university teaching the history and philosophy of 
science as @ regular and independent part of the 
curriculum ; (2) whether there was an established 
post or the expectation of one; (3) the type of 
course given; (4) the manner of treatment; (5) the 
valne of the subject ; (6) general remarks. 


Value and Future of the Subject 


Most of the replies stressed the value of the subject 

in university curricula. In the case of science students 
such courses were seen as & means of integrating 
knowledge of the physical world with the humanities 
and as a counter to specialization. So far as arts 
students were concerned, it was thought that courses 
of this sort enabled them to obtain a general scientific 
outlook, and made them conversant with the influence 
of science on philosophy and culture. 
Commonwealth universities very few 
ndependent teach ng appomtmonts have as yet 
been made. Most of the lecturing appears to be of a 
stop-gap variety carried out by members of science, 
philosophy or education departments. What clearly 
emerged was that the most effective way of teaching 
the subject was through an autonomous department. 
In @ modern university unless a subject has depart- 
mental independence and representation on the 
governing academie body, its internal 
growth may be slight. Melbourne, the only Common- 
wealth outside Britain to have an auto- 
nomous department, was firmly convinced of the 
benefits accruing from its independent 
It is also clear that in view of its importance, both 
as a subject in its own right and as an integrating 
discipline, there is a very strong case for the estab- 
lishment of chairs in the history and philosophy 
least in the larger universities. 


In most 


chances of 


university 


position, 


of science, at 


The following points were also made, More 
university teachers in the subject were needed : (a) for 
research, and (b) for undergraduate teaching. There 
was a need to include the history and philosophy of 
science as part of the general education of sixth-form 
pupils as well as undergraduates. As the demand 
for the subject in schools will probably expand, it 
would be useful to have courses in education depart - 
ments for prospective teachers of the subject. 
Further, there would seem to be important teaching 


possibilities in the field of extra-mural studies 


Results of the Survey 


In Great Britain the Universities of London, 
Oxford and Cambridge have well-established teaching 
and research departments. The oldest department 
is that of the History and Philosophy of Science 
at University College, London, founded nearly thirty 
| ago. It is, however, mainly concerned with 
postgraduate studies. Another London department 
is that of Philosophy, Logic, and Scientific Method 
at the London School of Economics, where both 
undergraduate and graduate courses are given 
The Oxford and Cambridge Departments are more 
recent and are post-Second World War creations. 
At Cambridge, the history and philosophy of science 
may be taken as an optional half-subject in the 
Natural Sciences Tripos, and a certificate in the 
subject is also awarded. Oxford provides an extensive 
range of courses and awards a diploma. Research 
be taken at London, Oxford and 


years 


degrees may 
Cambridge 
Aberdeen has a reader in the history and philosophy 
of science. In some modern universities a number of 
lectureships as woll as extra-mural posts have been 
established. At others the subject is taught by 
screntistes, philosophers or education department 
staffs. In Great Britain there is, as yet, no estab- 
lished honours school in the history and philosophy 
but, in view of the value of the subject, 
that such a school be set up 
one or of the British 


of science ; 
if seems desirable 
in the near future in 
universities. 

The Australian universities are well ahead in the 
history and philosophy of science. Some of them are 
large in size, and they may have felt the need to 
introduce the subject in an attempt to solve problems 
relating to the integration of university studies. The 
Melbourne Department has a staff of six and two 
part-time tutors, and awards both honours and 
research degrees, as well as providing courses for 
other departments. Queensland and Sydney both 
have an established lectureship in the history of 
The Australian National University, 
Canberra, is contemplating making an appointment 
in this field. 

Even among the smaller Canadian universities 
there seems to be an interest in the subject. In some 
of the medical schools a course in the 


more 


science. 
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of seience for B.Se. students, has 
establishment of a teaching post 
Indian and Pakis 
for giving 
background, and for broadening the 
tudents lt 


philosophy 


tar 


Universit! 
maintiv scrence students 

art 
is taught by lect 
Finally, 


universities 


urers enee and 


there is a group of widely 
and wes—West Indies 
Ibadan, Rhodesia and Nyasaland, and Hong-Kong 

at which instruction in the may be 
of these Hong-Kong seems to be the 
contemplating a separate course in thy 
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history of 
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THE CARNEGIE INSTITUTION OF WASHINGTON 


ANNUAL 


YEAR Book No. 59 of the Carnegie Institution of 
Washington* the vear ended June 30, 
1960, and includes the report of the president, Dr. 
Caryl Hask ns (see Nature, March 4, p. 695), reports 
of Departments and Special Studies, as we 1] as the 
administrative reports of the 
and the Auditors, and list of publications during the 
the vear, Dr 
to which the growing points ot 
cience arise at the line of contact between disciplines 
or depend on theoretical studies for guidance, so that 
fundamental and applied science really 


covers 


Executive Committee 


vear. In his review of Haskins again 


emphasizes the extent 


form a con 


have been 


the vear im veoplhy sies, the observa 


nuum Growing-points particularly 
able during 
tion of outer Spar and of the stellar universe and in 
the study of the cellular structure of life and of its 
nature at the molecular level, and in all these fields 
the research the con 


understanding of our beautifully 


workers of Institution have 
tributed towards he 
tricate and orderly 
At the Mount Wilson and Palomar Observatories 
a cluster of galaxies, which are 


from thy 


world 


apparently receding 

about 138,000 km. per see., 

Hale tele and 

mg source of radiation 
lengths It. is 

times as distant 

venus A, 
thousands of millions 

Marth Continued exploration of tly 

Earth by the 


suggesting that the 
400 


Wiis 


Earth at 
} 200-in Cope, 


the cluster 


ding galaxies in and it is certaimly 


vears distant from 
interior of 
vsical Laboratory vielded 
sharp transition im rock 
km. below the Earth's 


at least partly due to a transition 


compo tion at BOTTLE 


may be 
from ore tn 


surtace 
neral form to another occurring naturally 
under the conditions of temperature and pressure at 
that che pth At high temperatures and pressures of 
60.0000 80.000 rr the 


has been metamorphosed imto 


iron-olivine fayalite 
a densi 3p nel form. 
and since the olivines are very germ rally distributed 
within the Earth’s crust and mantle, a transition 
from natural olivine to spinel may be a s‘gnificant 
change assoc ated with the structural d scontinuity 
observed seismically at 400 km. Another feature of 
Year Book No. 59: July 1 


25 plates (Washington, D.C 
Cloth bound, 1.50 dollars 


* Carnegie Institution of Washington 
1950—June 30, 1960, Pp. Iwil + 515 + 25 
Carnegie Institution of Washington, 1960.) 
Paper bound, 1 dollar 


REPORT 


this 
the 
five 


the year’s work in 


diamonds, 


field the 
whik opportunities implicit im 

the independent nuclear age 
methods continued to be explored, and new 


synthesis of 
the 
dat 
mforma 
tion was obtained which may help to resolve problems 
arising from the lack of agreement of ages obtained 
trom those THICAS A 
in the metastable phase ~ 
and their relation to polywmorphie transformations in 


existence of 


zircon with obtained from 


study of 


sign ficant advance 
sulphide mmerals is noted, and an attempt to under 
stand the 
led 
not a homoyeneous edifice 

In the Department of 
60-ft 


structural mechanism of high-order trans 
itions to the conclusion that a mixed erystal i- 
Terrestrial Magnetism, a 
radio telescope was installed whech will be 
used to measure hydrogen clouds in our own Galaxy, 
and the Department’s extended 
antenna arravs for studying the rad:o emission of the 
ded Chole 
the Argentine and Uruguay, and, stance from 
the National of the 
Depart ment’s equatorially mounted parabolic antenna 
built in South America, probably near Buenos 


The Ww 
duplicates — of 


Sin have been 


for collaborators im 
with as 
Science Foundation, a duplicate 


isntob 

re the International Geophy sical ar and atterwards 
in the International Ge ophvsical Co-operation : 
of the se entific 
nues to be 


Stress is land on the De partment’s participation 


buat 
& major part effort. of this Depart 


ment cor devoted to biophy 


the study of 


other 


ticularly svnthesis by bacteria 
forins oft lite Tru ng the veut 


was extracted from ribosomes in 


prote Th 
} 

ana 

acid 


that 


bonuelei 


hydrogen and n 
bonds, and a unit equivalent to ribonucleic acid in a 
large ribosomal particle 
he broken into 


fortieth of their size 


preserves 


was obtained which could 


down units twentieth to 


These units wer 


ore ome 
isolated fron 
living cells and occur naturally both im 


thu 


appears 


the ri bosomes 
non-particulate fraction of the cells, and 
that the units are 
formed in the growing cell by assembly of these sub 


and inh 
it also large ribosomal 
units of ribonucleic acid and associated protein. 

In the Department of Genetics, in work with the 
bacteriophage 7'2, whichinfects Escherichia coli, us'ng 
chromatography on a cohunn of basic protein, half 
molecules and quarter molecules of phage ce oxyribo 
nucleie acid have been identified, and the sedimenta 
tion coefficient and intrinsie viscosity of the quarter 
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molecule pont to a molecular weight of about 13 
Evidence also obtamed that 
formation of some proteins is at least linked with the 


dlevelopment of phage deoxyribonucleic acid, and by 


th on. has been 


comparing the effects of chloramphenicol when added 
it different times after the infection of bacteria with 
the 72 phags evidence was also obtained Suyyesting 
the of the 
radiation with the synthesis of deoxyribonucleic acid. 
Other work in the Department suggests that even 
mild chemical agents of cellular origin have muta 
yemue activity. The enzyme deoxyribonuclease proved 
mutagenic to Drosophila melanogaster under labor 
itory conditions, treatment of larve and imagines 


a correlation of evolution resistance to 


vith deoxvribonuclease producing both recessive and 
lorminant lethal effects and chromosomal re-arrange 
ment in the flies. 

In the Department of Embryology. use of 
techniques of rapid radiography and 
radiography provided direct evidence that arterial 
blood enters the maternal placenta from the endo- 
metrial arteries under a pressure sufficiently high to 
irive it through the intervillous space and towards 
he chorionic membrane of the foetus. Injection 
of radiopaque dyes into the femoral arteries of 
anesthetized pregnant rhesus monkeys and observa- 
tion of the course of the dyes by rapid serial X-ray 
photographs or by cinéradiography yielded films 
showing with great clarity the predicted characteristic 
spurts of blood as the dye enters the intervillous space 
\ major programme was completed in which chicken 
spleen was used to study the properties of immuno- 
logically competent tissues and the course of cells 
emanating from spleen grafts labelled with tritiated 
thymidine was traced within embryonic chick hosts. 
The cells of both donor and host appear to contribute 
to the spleen reaction, the host cells predominating 
numerically. 

A new technique used during the year in the 
Department of Plant Biology facilitated the detection 


the 


serial eine 
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of the several forms of chlorophyll, and experiments 
with the algal Phormidium that the 
pigment phycoerythrin increased efficiency of light 
absorbed by chlorophyll a 695 and other forms of 
chlorophyll a. It also appears that a maximum rate 
of Chlorella photosynthesis is reached only when the 
two photochemical reactions initiated by the two 
parts of interdependent pigments are proceeding in 
Studies of the amino-acids isolated 


venus showed 


the correct ratio. 
from cultures of Chlorella pyrenoidosa and examina 
tion of their carbon isotope composition indicated that 
of the amino-acids, such as leucine and valine, 
contain markedly less carbon-13 than is present in 
the inorganic environment, and while others, like 
serie, had ratios much closer to the inorganic carbon 
carbons of all 


dioxide used as input, the carboxyl! 
chains contained a higher proportion of carbon-13 
than the remainder of the chains of the 
amino-acid. If it can be assumed that the isotope 
abundance found in the lipids or in the non-carboxylic 
portion of aspartic or glutamic acids in Chlorella is 
characteristic of the fixation of carbon dioxide in 
carbohydrates, a considerable fraction of the carbon 
fixed in Chlorella must be incorporated by pathways 
other than those traditionally deseribed for photo- 
synthesis. 

Further progress is reported in the development of 
image tubes for telescopes, and while further tech- 
nical refinement is still required to remove imper- 
fections, thirty-fold reductions in exposure time have 
been obtained as compared with direet photography. 
Dr. Haskins’s review directs special attention to a 
report by Dr. F. Chayes, of the Geophysical Labor- 
atory, “Correlation in Closed Tables’, included in 
that Department's report’, as an example of uncom- 
mitted research in the Institution. The research was 
stimulated by certain problems in petrography, but 
has novel and potentially useful conclusions applic- 
able to the statistical analysis of data obtained in 
many branches of experimental science 


carbon 


TECHNICIANS IN ENGINEERING AND CHEMICAL INDUSTRIES 
IN BRITAIN 


gen results of a sample survey of the employ- 


ment of technicians in the engineering and 
chemical industries, carried out in 1960 by the 
Ministry of Labour, are analysed in the Ministry of 
Labour Gazette of December 

Replies received from 309 of the 400 firms ap- 
proached, of which three-quarters employed more 
than 1,000 workers and the remainder 100-999, 
ndicated that in groups the percentage of 
qualified scientists and engineers to the total number 
of employees is a little higher than the corresponding 
percentages obtained from the survey of scientific 
and engineering man-power made at the beginning of 
1959. Technicians formed 8-7 per cent of all em- 
ployees of the firms included in the survey, the 
figure varying from 11-6 per cent in the electrical 
engineering group to 4-1 in the ‘other metal goods’ 
group. Except in the chemical and allied in- 
dustries, few women technicians were employed, 
the proportion for all groups being 4:6 per cent, 
and for the chemical and allied industries 10-4 per 
cent ; in the latter group, 34 per cent of the women 


most 


were employed im research and development lab 
oratories and 54 per cent on testing, imspection and 
analysis. 

In the chemical and allied industries the proportion 
of technicians to qualified scientists or engineers was 
1-6: 1, compared with 4: 1 in electrical engineering 
and electronics, and 7°6:1 in motor-vehicles and 
aircraft. The average ratio for all groups was 4-2; 1, 
but the inquiry confirms that for engineering indus- 
tries as a whole 5 or 6 technicians are required for 
each technologist. In all but the chemical group of 
industries the shortage of technicians in January 
1960, measured by the percentage of vacancies that 
occurred at the time to the total number of tech 
nicians employed, was rather less serious than the 
shortage of qualified scientists and engineers a year 
earlier. The forecast demand for technicians in the 
two years following the survey was in most groups 
about twice the number of vacancies occurring. 
Over the whole field, the largest number (32-7 per 
cent) of technicians was employed in the design and 
drawing office, and 29-1 per cent of all technicians 
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were design assistants or draughtsmen, testing, in- 
spection and analysis accounting for 14-4 per cent. 
Design and drawing office work accounted for 
40-7 per cent of all vacancies for technicians (67-5 
per cent im shipbuilding and marine engineering 
firms), but in the chemical industry 44-6 per cent of 
vacancies were for laboratory technicians for research 
and development. An analysis of requirements for 
the next two years presented a similar picture. In 
the chemical group of industries 63 per cent of tech- 


HEALTH OF BRITISH 


ygroat majority of school children are 

| not only robust and healthy, but are taller 
and heavier than their predecessors’’, states Sir 
John Charles, the chief medical officer of the Ministry 
of Education, in his report for 1958 and 1959*. 

Sir John savs under-nutrition has almost dis 
appeared in Britain, and the differences between the 
tricts are lessening. More fat than under-nourished 
children are being reported, but the number in each 


heights and weights of children in good and poor dis- 


gro ip Is all 

Only about five per cent of school children con 
tracted a notifiable infectious disease in the years 
under review. Tuberculosis continued to decline. 
Poliomyelitis reached its lowest level for thirteen 
years. and vaccination against it was undertaken 
V igorously evervw here. There were local out- 
breaks of diphtheria that involved 47 school children 
in 1958, of whom five died; seventy-seven were 
affected in 1959 with no deaths. Advocating the 
continued need for immunization the report directs 
attention to the fact that “‘as recently as twenty 
years ago 55,000 persons contracted diphtheria 
annually, of whom almost 3,000 died 

The main cause of death among children is through 
accident. More children aged 5-15 years die from 
accidents than from all congenital malformations 
and of circulatory, genito-urinary infections and 
respiratory diseases altogether. In 1958, 869 children 
of 5-15 years died from accidents, including 395 from 
accidents involving motor vehicles, 174 from drown- 
ing, and 58 from burns and scalds; 113 fatal ac- 
cidents took place in the home. 

The second chief cause of death of children of 
this age-group is cancer. There were 499 deaths 
in 1958, mainly from leukemia. Other causes 
were respiratory diseases, 253; congenital mal- 
formations, 185; infectious diseases, 137; genito- 
urinary diseases, 76; and only 53 from diseases 
of the heart and blood vessels. More children 
died from appendicitis (44) than from rheumatic 
fever and rheumatic heart disease (30); these condi- 
tions were once widespread and deadly. The 
report stresses the need for unremitting research 
into the causes of the so-called congenital diseases 
and defects. Medical research gives us reason to 
believe that some diseases that we consider hereditary 
or congenital in origin may well be found to be 
due to adverse influences in pregnancy or infancy.” 
These diseases and defects cause the death each 
year of about 4,000 children under the age of fifteen 

* The Health of the School Child: Report of the Chief Medical 
Officer of the Ministry of Education for the years 1958 and 1959, Pp 


iii +231+48 plates. (London: H.M, Stationery Office, 1960.) 108. 64. 
net. 
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nicians had some qualification, and this group em- 
ployed 43 per cent of all technicians with the General 
Certificate of Education at Advanced Level, while in 
the shipbuilding and marine engineering industry 
58 per cent of technicians had a qualification About 
10 per cent of all the firms referred to apprentice- 
ships, technician, student or drawing office combined 
with courses at technical colleges for which release 
on one day a week was granted, but nearly 70 per cent 
replied that no courses of instruction were provided 


leave thousands disabled To this must 
be added those who are mentally retarded or who 
are blind or deaf from birth or early infancy. Al 
though most children are healthy and without 
blemish, there are tens of thousands who are disabled 
to a greater or lesser degree 

The report welcomes the increasing number of 
education authorities which are considering. or who 
have already started, a modification of the fifty-year 
old system of periodical medical examination. In 
these areas all children will be examined after first 
starting and before leaving school : but. instead of a 
periodical examination of intermediate age groups, 
doctors will visit the schools more frequently and give 
more attention to the new children who appear 
to need it. The hope is expressed that school 
doctors will be able to give more time to the study 
of particular diseases and disabilities as they affect 
children at school. Illustrations given are respira- 
tory diseases—as many as 100,000 boys and girls 
have asthma some time during their childhood 
and the nature and effects of skin diseases, from 
which tens of thousands of children are still reported 
to be suffering. 

In 1958 more than two million children were 
examined at periodical schoo] medical examinations. 
More than 809,000 were examined in schools and 
clinics at the special request of the parents, doctors, 
nurses, teachers, or others, and nearly 1,044,000 
were re-examined for defects found at a previous 
examination. The comparable figures for 1959 
were 2,138,000; 704,000 and 1,041,000 

About 15 out of every 100 children who were 
examined after first starting school were found 
with some defects which required treatment; in 
some areas, from one in five to almost one in two 
of these were not receiving it. Often the parents 
did not know of the defect or did not appreciate 
its significance. Prevalence of defects found at 
periodical inspections shows that 175,000 are treated 
annually for skin diseases; 200,000 orthopedic 
defects, mostly slight; 15,000 boys and girls are 
under treatment for epilepsy ; 2.000 boys and 
girls of school age have diabetes. There are fewer 
children with heart disease. Of every thousand 
boys and girls examined, twelve had a heart defect 
in 1958 compared with eighteen in 1948. The 
recorded prevalence of lung disease in school children 
has become almost stationary since 1948. Of every 
thousend children examined 24 were found with 
lung disease in 1948 and 25 in 1958. 

Although the number of verminous children is still 
“deplorably high’—219,000 in 1958 and 223,000 in 
1959— it is less than half the figure of 464,000 in 1948 
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A small number of children attend school inade 
quately clad. There is, however, widespread corm 
ment about the unsuitable types of shoes worn by 
many children, older girls. A 
doctor in Hertfordshire reported that younger children 
but that “many girls of secondary 
school age would not be guided otherwise than by 
the dictates of fashion 

The report saVvs that it is doubtful whether children 
will refrain from smoking so long as they see then 
A survey 


NO. 4769 


especially school 


were well shod, 


parents and teachers enjoying the habit. 
of about 3,500 boys and girls in two grammar school: 
and four modern secondary schools in a 
that eight per cent 


smokers—the smoking 


county 
borough near London shows 
of the children are ‘regular 

of five week being defined as regular 
for the purposes of the survey Ono third of the 
children aged 14-16 who are ‘regular’ smokers smoke 
than twenty cigarettes a week. Another 
carried Oxfordshire of about 8,300 
1.600 


eigarettes a 


more 
survey out mn 
children shows that nearly are smokers and 
spend £4,350 a year on Nearly half 
these children say that they have heard that there 
between cigarette smoking and 


cigarettes. 
Is SsOme 
lung cancer. 

The report emphasizes that, generally, facilities 
are adequate for medical treatment, but are seriously 
for dental treatment; the national 
shortage of dentists is the main deficiency The 
dental service is able to treat littl 
more than half the number of children who require 
treatment. A large number, many of whom attend 
non-maintained schools, are treated by the general 
dental service, but hundreds of thousands ars 
lected. 

In 1959, for the 
time dentists did not 
time dentists who retired or who left 

Special surveys of the teeth of the 5-12 year 
old children in representative areas show 
that deterioration of the teeth was less in five-year 
olds, but groater in twelve-year old children between 
1953 and 1958 than between 1948 and 1953. ‘lt 
is significant that during the period 1948-1958 
sugar consumption per head in the United Kingdom 
rose from 88-3 Ibs. in 1948 to 103-1 Ibs. in 1953 and 


120-7 Ibs. in 1958”, states the report. 


madequate 
schoo! only a 
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balance the number of 


time, part 
whole 


the service. 
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The report of the working party set up in 1949 
to direct and organize an on the 
prophylactic effects of the local application of a 
fluoride to children’s teeth’, is 
published as an appendix to the report. ‘Tike working 
party that the application of a fluoride 
solution to the teeth is not a worthwhile preventive 
the conditions of the 
the treatment is given on a wide scale 
in the dental This may well 
enhance the already being taken in altern- 
utive methods of caries prevention, such as fluorida- 
tion of drinking water and the dental! health education 
of the publie, and especially children, m such matters 
as proper diet and the cleansing of teeth. 

A notable feature of the work of the School Health 
the years under review is the increased 
given to children with emotional or be- 
problems, and also of those with speech 
but there shortage of child 
clinie staff and of speech therapists. Much 
as paid to handicapped children; 54 
chools, with accommodation for 5,732 
children, opened in 1958 and 1959, bringing 
the total mumber of handicapped children in special 
shools to more than €0,000 Much 

children with defective hearing, and 
number of local education authorities 
teachers of the deaf to visit 
children in ordinary schools, or opened special 
classes in ordinary for partially hearing 
children. During this period a large number of the 
new Medresco transistor hearing aids were supplied 
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solution of schoo! 


considers 
measure in Investigation, 
that is, when 
publi service. 
interest 


Service im 
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defects, was @ serious 
ruidancs 
attention W 
new special 
were 
interest, too, 
was taken m 
an mcroasmy 


employed peripatetic 


schools 
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Sir John insists that a school health service cannot 
ignore the challe of n from problem families, 
of those have been before the courts, or of 
promiscuity among some older adolescents. These 
boys and girls formed a small! minority of the school 
population, but they presented “a tough problem 
to the medical, education and social services—three 


who 


services that must werk together’’. 

Appendixes to the report include, in addition 
to the usual statistical tables, a list of the research 
being undertaken in the school health 
service and an index to The Health of the School 
Child for the period 1935-57. 
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STRENGTH AND PROPERTIES OF TIMBER 


ESEARCH into timbers is undertaken in 

England at the Forest Products Research 
Laboratory, Princes Risborough, and is under the 
auspices of the Department of Scientific and Indus 
trial Research. Forest Products Research Bulletin 
No. 45, entitled “The Strength and Properties of 
Timber”, by F. H. Armstrong *, supersedes two earlier 
ones on the same subject and contains fresh material 
Information on the properties of no fewer than 172 
kinds of timber is presented in the proportion of 
home-grown timbers to 136 imported 
timbers, figures which may appear to some to be 
but the Laboratory has 


some 37 


rather disproportionate, 


* Pp. vi+34 nion: THM. Stationery Office, 1960,) 
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plates I 


to Commonwealth countries 
while not actually ignoring home-grown material, 
which has been handled intensively. The 
technique of timber-testing has made considerable 
advances in recent years, and one new development 
in England has been the adoption of the ‘Monnin’ 
which makes use of 2 square instead 


done a useful service 


more 


svatem, --cm. 
of 2-in. square test-pieces, and is thus more suitable 
for small-diameter trees 

The gist of this Bulletin consists of three tabular 
statements occupying about 16 pages. The physical 
and mechanical properties of home grown timbers 
are given in Table 1, those of timbers, 
based on 2-in, test-pieces, in Table 2, and those of 
imported timbers, based on 2 test-pieces, in 


inported 


2-em 


4 
1 
é 
he: 
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The contents ot species in the last two 
tables do mot contort Lhe lata refer to the eight 
teats made, namely, six test of physical properties, 
pore on parallel » grain hardness, shew 
parallel to und cleaveg?, supplemented 
by physical tests oO! momture content and specific 
gravity These tests and the apparatus used are 
jescribed in some detail W th the help of photo- 
graphs thie most wu yport ant tactors which 


mifluen the trength ot a tin ber are its momture 


eontent and specific gravity, hese are dealt with 
mn ome detail Regarding the latter, tt appears 
that, m respect ot the actual wood substance, it 


for all practi al purpose the same for all species, 
but that the amount ol that substance varies with 
the species, 80 that there ts, m fact, a wide variation 
ff specific gravity, and strength, not only between 
liftterent species but within each Species The 
strength values given in the tables are primarily 
intended for a comparison of species Here it must 
bes pointed out that while the pieces tested may be 
re presentative of variation of the properties within 
individual trees or small groups of trees, they can 
searcely be said to be fully. or even fairly, represen 
tative of any species for the whole range of conditions 
under which it is grown The largest number of trees 
or planks tested refer to Wevmouth pine (56), 
Corsican pine (35), heech (36) and Scots pine (35). 
whereas for some tropical species a single tree has 
pros ided all the test -preces 

In this connexion the presentation of the data 
can be criticized on the grounds that the first letter 


rae fifty years of work on the production oft 
J? ductile bervilium would appear to have come to 
full fruition by the announcement by the ¢ hestertield 
Tube Co., Ltd., a subsichary of Tube Investments, 
Ltd., of its ability to supply this metal in @ variety 
of sections, meluding finned tubes, with mechanical 


prope rties mm the hot extruded state. wh ch include a 
tensile strength of 30-45 tons per 54 in. and an 
elongation m the longitudinal cirection ot 10 per 
cent* 

The problem of overcoming the brittleness of 
bervilium has been approached bv controlling the 
purity of the metal, by reducing the grain-size and 
by control ot the ervstalline orrentation Although 
the two first avenues can exert beneficial effects, 1 
is the last that, at present, offers the most promising 
line of attack. As a result of its hexagonal structure. 
bervilium shows marked anmisotrops both of strength 
and ductility. At ordinary temperatures the mam 
slip occurs on the basal plane and on the prism faces 
in the <1120 direction; the critical stress needed 
to initiate basal slip bemg about one-fifth of that on 
the prism face. Very little basal slip can, however, 
take place before fracture occurs, while quite exten 
sive slip can occur om the prism face provided that 
the orientation is such that slip on the basal plane is 


* Chesterfield Tube Co., Ltd. Fabrication of Beryllium Tubes and 
sections: a New Structural Metal with Unique Properties. Pp. 16. 
(Chesterfield : Chesterfield Tube Co Ltd., 1960.) 
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of a name rs not a good scientific basis for grouping. 
although tt 1s admittedly useful ion locating a species 
within a group. It does seem meongruous, for 
example, to find horse chestnut sandwiched in Table 3 
between dahoma and North Bornean kapur The 
grouping adopted here might have been taken a 
little farther ; there would have been no d sadvantage 
il the timbers ot each eountryv had been grouped 
together --in alphabetical order 

An interesting and unexpected feature of the 
Bulletin is an introduction to simple statistical 
methods useful im comparing results or testing 
relationships between wriables, and justitiably applied 
here in handling the data from many samples from 
one tree or group of trees from one souree The 
recognit ron ot the possible maportance of such factors 
as capacity to resist fumgous attack or the effects 
of atmospheric fluctuations seems to indicate a 
new outlook. The value of the graphs presented in 
Fig. 5, showing the relationship between specific 
yravits and maximum strength, ts 
much impaired by the absence of a key to link 
up the plotted numbers with the corresponding 
species. 

This publication is a useful contribution to our 
knowledge of the properties of a wide range of 
timbers, many with very odd names, and it should 
be of value to nnporters and to timber-growers in 
Commonwealth countries who are endeavouring to 
find markets for so-called ‘secondary timber trees 
fo the layman it should convey some idea of 
the widely varying character of timber as a raw 


material 


inhibited. As the temperature > raised, the stress 
necessary to produce prismatie slip falls, and at 500° © 
it is the same for both forms 

Mechanical operations auch as rolling or extrusion 
result in a preferred orentation of the crystals to 
which hexagonal metals are particularly prone. 
whenee the behaviour of extensively worked mat rial 
approaches that of a single crvatal. As a result, @ 
tensile force applied normalls to the basal plane 
results in a brittle fracture, but a force parallel to 
that plane leads to considerable ductility. In an 
extruded flat section, for example. the basal planes 
tend to lie parallel to the sides ot the flat. the long- 
tudinal ductility of the section bemg high, 5-15 per 
cent elongation, but transversely, the ductility may 
be negligible. The extrusion techniques which 
have now been developed control the onmentation 
of the grains, so that in a tube the basal planes, 
instead of radiating from the tube axis, are 
randomly orientated over the cross-section. Bursting 
tests at 600° C. have shown 10 per cent expansion 
at failure for such randomly orientated tubes as 
compared with 2-4 per cent for tubes with the radial 
texture. 

It would appear that, although beryllium with some 
degree of ductility has been known for some time, 
this is an important step forward which, moreover, 
may well have applications to other hexagonal 
metals, for example, magnesium. 
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DEPOSITION OF FISSION PRODUCT NUCLIDES AFTER TWO 
SAHARA NUCLEAR TEST EXPLOSIONS 


By Dr. V. HAVLOVIC 


Institute of Medical Physics of the Charles’ University Medical Faculty in Plzen, Czechoslovakia 


daily concentration of the radioactive dust 
| particles as short-lived radium and thorium 
daughter products and long-lived fission products 
from nuclear test ¢ xplosions in ground-level air have 
been estimated by the filter sampling method over 
measurements of the 
and 


several years'. Continuous 
radioactive fall-out and rain-out in 
monthly intervals were added to the previous methods 
later’. The influence of two Sahara nuclear test ex- 
plosions (on February 13 and April 1, 1960) on the 
fission product nuclides in the ground-level air in 
Czechoslovakia characterized by a sudden 
rise of fission product activity, but by a slow increase 
during the second quarter of the vear 1960. The 
appeared at the end of 
satistactory 


weekly 


was mot 


beginning of this increase 
February. This 
agreement with the simultaneous 
the radioactivity in the fall-out 
merease of the fission product nuclides in the ground 
evident 


observation is in 
measurements of 
and rain The 
level air in the monthly values is 
the mean fission product activity during the seeonc 
1960 was 


320 per cent 
of the 


was the 


about 
fourth 

the latter 
lowest during the 1959 as a 
the stopping of nuclear test explosions on November 
1, 1958 

During March 1-17. 
content of rain-water presented several high peaks 
as a result of the first French nuclear test explosion 
After April 8, 1960, a fission 
product rain-water was 
a consequence of the second Sahara 
radioactivity deposited on a 
for example, on March 1, 1960, 42 times 
February 27, 1960. 


the ram-water after the second 


quarter of the yvear 
higher than that during the 
vear 1959 1000 pes 


quarter 
cent 


whole result of 


1960, the fission product 


new inerease in the 


nuclides ith obs« rved aS 
nuclear 

explosion. The 
area Was, 
greater than on The fission 
product 
nuclear weapon test showed no further peaks after 
the first 
increase 
Sahara 


activity m 
one and its ae tv was much lower. Th: 
ivitV as a result of two 
until 1960 An 


demonstrated by the 


in the rain-v 


nuclear asted June 
interesting result ts 
monthly fission-product activiti in the rain-wat 

expressed as specific activities of 1 litre rain-water 
1960 is regarded as 
cent, March 


170 per cent 


if the mean aectivitv in January 
100 per cent, February shows 98 per 
April 244 per cent, May 
activities of the 
I-m.* area 
mean activity in January 
February wa 


795 per cent, 
and June 77 per cent The rain 


water deposited monthly on a vere 
remarkable too: if the 
1960 is regarded as 100) per 
53 per cent, March 1,360 per cent, April 455 per 
cent, May 186 per cent and June 132 per cent. 
Moreover, the deposition of radioactive dust 
which is removed from the atmosphere by wash-out 


im Train-water and by dry deposit ion directly on to 
surfaces was weekly and monthly 
intervals by the pot-method. The weekly fall-out 
radioactivity results are presented in the histogram 
(Fig. 1). Two peaks may be seen there, the first one 
in the tenth week (February 29-March 6, 1960). 


observed at 


Jan, Feb. Mar April May June July 
Histograin of weekly deposited radioactive fall-out in 
the first half of the year 1960 
the second one in the fifteenth week (April 4-10, 
1960), as a result of the second nuclear test explosion. 
Another method of autoradiographical research 
on the deposition of radioactive dust tried in 
this independently of the macroscopical 
research methods observing 
product nuclides in the ground-level air and in fall-out 
and in rain. This method rendered possible a micro 
observation of the deposited radioactive 
For this purpose, glass plates (18 
film of Vaseline 


Was 
laborator \ 


described of fission- 


<copical 
cist partic les, 
24 em covered by a 
ul ed 
the deposition of tne fall-out and rain in the free 
atmosphere for 14-21 dave Afterwards they were 
put for three days in a dust-free box for short-lived 
radium and thoriun deena, 
Then the 
were covered with a thin plastic foil 
to a X-ray film (Agfa Laue film) 
The exposed X-ray film was deve loped in a 
working de \ eloper. 

The radioactive 
and fixed on the 
X-ray film 


ize and blac ke ning An 


mixture 


were The sticky gl iss-plates were exposed for 


products 


daughter 
glass plates ready for autoradiography 
and pressed 
for a longer period. 


hard 


fall-out dust particles deposited, 


sticky suriace, could he seen on the 
centres of 


illus 


dark 


interesting 


after developing as 


tration of the quantity and 


fall out 


oft deposited 
Earth's 


quality 


racdioaet ive dust particles on to the 


Fig. 2. Autoradiogram of radioactive dust particles deposited 
from the atmosphere from March 7 to March 20, 1960, on a sticky 
glass plate 
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. 
Fig. 3 Autoradiogral f radioactive dust particles deposited 
from the atmosphere from March 21 to April 10 WO, on a 


sticky glass plate. It contains several ‘hot’ particles in consequence 


of the second Sahara nuclear test explosion 


surface was given by the number and the blackening 
of centres. 

Several glass plates exposed during the beginning 
of the year 1960, including that exposed in the 
ninth and tenth weeks (February 22-March 6, 
1960), when a peak in the weekly fall-out 
results was observed (Fig. 1). not 
owing to a short autoradiographic exposure. The 


great 
were successful 
next glass plate exposed in the eleventh and twelfth 
(March 7-20, 1960) 
2. It contains only 


weoeks autoradiogram 
presented in Fig 
centres of varying size and blackening 
is in general agroement with the fall-out histogram 


in Fig. 1. The 


gave an 
four radioactive 
result 


next glass plate exposed in the 
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A RADAR OBSERVATION OF A SEA-BREEZE FRONT 
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thirteenth to fifteenth weeks (March 21 April 10, 
1960) is presented by its autoradiogram in Fig. 3 
very clear result: it contains much 
deposited radioactive fall-out dust particles of 
different size and blackening. ‘This autoradiogram 
demonstrates the presence and the deposition ot a 
of radioactive dust particles from the 
atmosphere, probably as a result of the 
Sahara nuclear test explosion This information 
is In good agreement with the second peak on the 


VoL. 189 


It gave a 


yreat mass 


second 


histogram in Fig. 1. 

The further autoradiograms of glass plates, 
exposed in the free atrnosphere in November 1960, 
contained several radioactive centres of small 
activities only Thus the results deseribed were 
verified, and an argument presonted for a new 
purification of the atmosphere from the fission 
product nuclides in agreement with the results 


reached by other methods. 

The deposited radioactive dust particles from the 
atmosphere create ‘hot’ particles with greater activity 
of the order by agglomeration processes from 
smaller ones ; several large centres in Fig. 3 may 
be due to ‘hot’ particles 

The concentration of fission product nuclides on 
dust particles has raised many new phivsical, bio 
logical and hygienic problems. As there is a possi 
bility of inhalation of ‘hot’ particles or incorporation 
in some other way a_ radiobiological danger of 
irradiation arises, for example, on the endothelium 
of the bronchi. 


Havlovic, V., Patotka, St., and Matousek, J., (s/. Aygiena, 3, 30 
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By Da. E. EASTWOOD and G. C. RIDER 


the origin of 
radar 


investigation of 
unusual line 
Photographie time compress on 


N the course of an 
radar ‘angels’, an 
ochoes was recorded 
hniques enable d thedey elopment and progress of the 
line echo to be investigated in detail. The photographi 


radar 


source of 


techniques and the parameters of the 23-em. 


installation used have been previously described! 

Fig. 1 shows the line echo as it appeared on the 
radar indicator at 1700 hr. (6 pum 
B.8S.T.) at about its maximum intensity, the isochrones 
on Fig. 2 indicating its development and movement 
The line first became evident at about 1200 hr. along 
the Felixstowe ; it then moved inland, 
increasing in and gradually 
until which time it had reached nearly 
10 miles inland and was moving at 6 knots. A similar 
lino developed over Kent and Sussex, moving inland 
The whole phenomenon decayed 


plan position 


near 


coast 
intensity accelerating 


sunset, by 


in & similar way. 
rapidly over the sunset period 1930-2000 hr. 
Scintillating discrete angels could be seen breaking 
away from the line during its period ; 
on the eastern of the northern segment 
Hertfordshire and Suffolk, and from both 
the Sussex the line 
line echo 


strongest 
side over 
segments of 


In mldition to the the screen was well 
covered with discrete angels during this dav. Most 


were of the short-lived, or rapidly scintillating kind, 


Baddow Research Laboratories, Marconi’s Wireless Telegraph Co., Ltd. 


sides of 


and these showed no very obvious pattern of move 
ment. However, a well-marked stream of persistent 
angel echoes could be seen moving up the Thames 
of these could be tracked for 
distances, occasionally even 


estuary, and some 


considerable across 
the line echo 

The development of the line at the coast and the 
speed and form of its movement inland suggest a 
sea-breeze effect, and this appears to be confirmed 
bv the meteorological evidence 

On June 20, 1960, an anticyclone 
country. and there was almost no cloud and 


the 
little 


CON ered 


wind. The data of Table 1, taken from the Daily 
Weather Report, indicate the changes over the 
afternoon at some relevant stations 
Table 1 
200 br. (G.M.7 
Wind remp. Wind Temp.°F 
Direc | Dew Dir Dew 
Speed tion A pt Speed | «tic n Air | pt. 
Felixstow 17 kt 13 kt 62 
Mildenhall kt. 20 52 5 kt 44 
‘ wick 350 51 6 kt. 75 
Thorney | 
Island 4kt.! 320 73 15 > kt 00 1 


vid 
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Pian position indicator photograph, 1700 hr., June 20, 1960 

The line echo passed over Gatwick and would 
doubtless have been observed to pass over Thorney 
Island this station had been within range- 
setting of the radar display photographed. The 
changes in wind direction and in dew point at these 
two stations thus appear to offer good confirmation 
of the sea-breeze hypothesis. 

It appears, then, that the radar was in fact seeing 
a remarkably well developed sea-breeze front, for 
its maximum penetration inland was about 50 miles, 
while its greatest length, including both north and 
south segments, was little short of 120 miles. 

It is of eonsider the mechanism by 
which the radar energy has been reflected from the 
front. Cloud echo can be eliminated both by the 
plan position indicator appearance and by the 0/8 
cloud reported by the relevant synoptic stations 
The necessary echoing area must therefore be prov ided 
either by birds or by refractive index effects in the 
gaseous atmosphere Formally, of both 
factors certainly contribute, and in this case it will 
be shown that each can make a significant con 
tribution. 

The discrete angel echoes moving away from the 
line echo have already been mentioned. They 
scintillate strongly, and move from the line at a 
velocity of about 30 knots, though the scintillation 
makes accurate measurement difficult. / 
below, the frontal zone is a region of strong convec 
tion, so that soaring birds may well be present along 
the line echo, and may account for the angels breaking 
from it, the measured are of the 
correct order. A small flight of birds would provide 
sufficient echoing area to account for these angels, 
and if many such flights were air-borne, soaring in 
the frontal region, their resultant echo would present 
the continuous appearance seen, as in the case of the 
ring angels already shown to be due to starlings?. 
The sharp edge seen in the frontal echo is also evident 
in the rings. 

We now consider the magnitude of the echoes to 
be expected from the refractive discontinuities. 


also if 


mterest to 


course, 


s discussed 


since velocities 
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Excepting the front under dis- 
cussion, the synoptic situation was 
almost stationary throughout the 
day, and the radiosonde 
from Hemsby at 1100 hr. gives 
adequately representative data. The 
atmosphere was very stable and 
abnormally dry to 1,400 m., and 
the refractive index profile shows 
a step discontinuity of 13 N units 
at this level (N (n — 1) x 10°; 
n being the refractive index co 
efficient). The slope of the N 
profile is otherwise as for a stand 
ard atmosphere. The refractive 
index of the sea-breeze air may 
be estimated as_ follows. Air 
having the moisture content shown 
by Felixstowe at 1800 hr. (dew 
pt. 11°C.) and warmed to the 
temperature shown by Cardington 

C.) is transported adiabatic 
ally to 1,400 m., at which height 
a difference of 30 N units is shown 
with the ambient air. 

The frontal region is thus con 
sidered as a line of thermals rising 
to about 4,000 ft. In the absence 
of mixing the rising air differs 
from 30 N units at this level. 

If this discontinuity can be considered sufficiently 
sharp, taking place, for example, in about 5 em., 
then a plane reflexion coofficient 
A 
1-5 10-° may be used (ref. 4, p. 7) 

If the beam is filled with such a sheet, from 4,000 ft. 
to sav 1,000 ft. at ground cut-off, the signal received 
‘be ealeulated to be 1 db. below the threshold 


ascent 


its surroundings by 


may 
of detection. 

The actual target configuration is not a plane 
sheet, however, but numerous discrete thermals, 
rising somewhat ‘doughnut’ shaped; for example, 
as deseribed by Scorer Each thermal thus presents 


wice 


4 


Fig. 2. Development of the sea-breeze front 
Range ring 40 nautical miles. Surface winds 
arrow; 1800 hr., long arrow 


June 20, 1960, 
1200 hr., short 
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to the meident energy many t 


the discontunuity 
and though the intensity of the reflecting boundar, 


miust clecay clue to muximg. there i also the possibilits 
of focusing of enerey from the rear surface of the 
thermal column. It appears quite possible that such 


thermals, probably filling the pulse volume in depth, 


may provide a returned signal 
ithetical plane sheet used in calculation 
i! echoes have been reported by 


yreater m untensit\ 


than the hyy 

Rather sin al 
Atlas*, and by Lgda and B gler’, each favouring a 
refractive ex plana on simular to that offered above 
In the former case, using 1-25-cem. radar, the absence 
However, Harper* has produc ed 


of birds was verified 
souring birds as the back 


evidence in favour of 
scatterers respon ble for some line echoes of sore 


vhat similar appearances 


NATURE 


DIFFUSION THROUGH POROUS MATERIALS 
By J. R. BELL and Dr. P. GROSBERG 


March 25. 1961 


In conclusion, we comment on the length and 
penetration inland of the sea-breeze front observed, 
and secondarily note that in this case it seems 
probable that both birds and refractive discontinuities 
have contributed to mark its pussage. 

We thank our colleagues, especially in the Radar 
and Photographie Groups, who made the observations 
possible 
Kastwood, E.. Bell, J. D., and Phelp, N. R., Nature, 188, 1759 (1959 
Rastwood, E., Isted, G. A., and Rider, G.C., Nature, 186, 112 (1960) 
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Atlas, I)., J. Meteorol., 17, 244 (1960). 
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Department of Textile Industries, University of Leeds 


[ w often mecessary to caleulate the amount of a 
] as or vapour diffusing through a porous bed of 
material. The diffusion is less than that through the 
ur because of the mt rposing solid portions through 
which, in general, there is virtually no diffusion 
Usually an attempt is made to relate the ratio 1)/) 
to the porosity ¢, where D is the diffusion coefficient 
for diffusion through the porous structure, and J), is 
the corresponding coefficient through air. For 
example, in the later stages of the drying of thick 
porous structures the water surtace retreats inwards 
and the falling rate of drying is maintained by the 
liffusion of water vapour from the surface of evapora 
tion through a laver of the drv material. In caleulat 
inu this diffusion, Nissan. Kave and Bell' made the 
simple assumption that, with no diffusion through the 
zolid, the area available for diffusion would be the 
iverage area of the air space, that is, cd, where A 
is the total area of cross-section. This means that 
D/D, is equal to This relationship was adequate 
to obtain the diffusion through highly porous textil 
structures, but for less-porous textile materials the 
amount of diffusion occurring is much less than that 
obtained in this manner 

If one considers the case of diffusion through a 
highly porous bed made up with solid spheres and 
compares it with the analogous case of conduction 
the picture is that of conduction through a con 
tinuum of good conductor with spheres of insulator 
interspersed in the good conductor. Maxwell? gave 
the followimg equation for these conditions 


vhere 


vhere A, us the conductivity of the solid the good 
electrical conductor : ky is the conductivity of the 
pores—the spherical air spaces in the good conductor 
and », are the relative volumes of pore and solid 
For the case of diffusion the suffixes must be inter 
changed, that ts, the interspersed sphe res are the solid 
thus 6b (1 —e) Assuming the diffusion through 
the solid is zero, this leads to D/D, 22/3 —e In 
Fig. 1 experimental data due to Penman* for par 


ticulate systems are plotted, and it can be seen that 
curve B based on Maxwell's equation gives the general 
shape of the curve followed by the experimental 


points. Penman suggested that and it ean be 


seen that, when ¢ is small, the above expression tends 
to this value. Maxwell's equation applies strictly 
only for high porosities, but it nevertheless shows 
good agreement with pomts trom xperiments using 
beds of glass spheres and beds of sand where the 
porosity is quite low. The line /) J), c has been 
drawn on Fig. | and gives a first approximation to 
the results. 

If one considers diffusion through the gap between 
two parallel solid cylinders, values of D/D, may be 
calculated for various spacings of the cylinders. A 
relaxation method has been used to compute such 
values. When the cylinders are interwoven by othe: 
evlinders perpendicular to them the porosity ean be 
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Fig. } Diffusion through particulate svystem- Penman (ref 3) 
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leather, Rot 
experimental 


Fig. 2 Diffusion thi 
Pierce’, who considered such 
with tex- 
and the 

Some 


caleulated as shown by 
a geometrical configuration in connexion 
tiles. In Fig. 2 the curve relating D/D, 
porosity obtained in this manner is given. 
experimental data due to Robinson and Topp® for 
the diffusion of water vapour through leather are 
compared with the curve, and it can be seen that 
there is reasonable agreement. The collagen fibres 
in leather are interwoven so that the model used ts a 
suitable one. When the parallel cylinders touch, 
diffusion is no longer possible but there is still a value 
of porosity. Thus the curve has an intercept on the 
porosity axis and differs in this respect from th: 
curve for spheres (Fig. 1)—when the spheres touch 
there is still a path around them for diffusion. Ina 
woven structure the parallel cylinders cannot touch 
ilong their entire length and thus there will always 
be some diffusion. This ts probably the reason why 
the experimental points for leather are to the left of 
the curve. 

So far as textiles are concerned the model fits the 
case of the woven varns. The fibres in the varns are 
twisted together so that a direct path through a varn 


Porosity (4 
ion through textiles. Fourt and Harris (ref. 6) 
experimental theory 


Fig. 3 


via gaps between fibres is unlikely. If one assumes that 
there is no diffusion through the yarns and applies 
the case of the paralle] evlinders to the yarns only, 
Fig. 3 The values 
using the porosity of 


then the curve given in results. 
have been obtained average 
varns found by Pierce to apply to all cotton yarns in 
woven fabrics. Experimental data for textiles due to 
Fourt and Harris* is eqgnpared with the curve and it 
can be seen that there is again reasonable agreement 

It has thus been possible to obtain values for 
diffusion through porous materials from theoretical 
considerations even in the of textile structures 
These latter have often given anomalous results when 


sugyested have 


Cast 


equations tor permeability been 


applic d to them. 


ind Bell, J. K te Inst. Chem. Eng 


tnd Magneti 1, 365 (Clarendon Press 
1940) 
1937 
Leather 


igric. Sci., 30, 437 
J. Text. Inst., 28, T45 
and Topp, N. E., Brit 
Rep., 23, 50 (1944) 
ind Harris, M., Textile Ree 17 
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GENETIC POLYMORPHISMS IN THE EGG ALBUMEN PROTEINS OF 
THE DOMESTIC FOWL 


By |. E. LUSH 


Agricultural Research Council Poultry Research Centre, Edinburgh 9 


ECENTLY, Sibley and Johnsgard', using paper 
R electrophoresis, indicated that they had observed 
differences in the protein ‘profiles’ of egg albumen 
With starch gel? it 
has been possible to establish the existence of consis- 
tent differences between the electrophoretic patterns 
of the albumen proteins of individual hens from six- 


between hens of several breeds. 


teen small closed populations. It has further been 
found possible to classify these differences and to 
accumulate sufficient genetic results for a tentative 
explanation of their inheritance 

The thin albumen from eggs which had been kept 


up to four weeks at 4 C. was drained into muslin 


covered beakers and then used for electrophoresis 
without any treatment, absorbed on to filter paper 
inserts. The storage had no effect on the electro 
phoretic analysis. The discontinuous buffer system of 
Poulik® was used, slightly modified (gel : 0-076 M tris, 
0-005 M citric acid; pH 8-65. Electrode vessels: 0-3 
boric acid, 0-1.M sodium hydroxide pH 8-81). Gels were 
stained overnight with 0-005 per cent nigrosine or with 
1 per cent naphthalene black 12B for 15-30 min., and 
photographed by transmitted light. Nigrosine reveals 
the pre-albumins better than does naphthalene black 
Eggs from the sixteen closed populations listed in 
Table All except the Bush Cross 


l were investigated. 
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been subjected to sor degree 
eding, or both. The Bush Cross- 
bred populat on is the neration ot 4-way cross 
involving commercial birds of four breeds; White 
Leghorn. Rhode Island Red, Indian Game and Light 
The Jungle Fow! 
snail flock of 12—15 birds tor about ¢ ight vears at the 
Ministry of Agriculture Veter 
wade. The Wicob White Leghorns are a flock of vers 
heterogencous origin kept at the School of Agricul 
brown Leghorn, Q and Bush © 
entre (P 


bre d populat on ha 
of selection or 


S1isse vl have been mamta ned as a 


nary Laboratory, Lass- 
iret 
(‘ambridg 
bred are Rose 
breeder 
larch zed 


arch 


others on con parable 


The Albumen Phenotypes 


the eles ophoretogram as whole, 


4170 hens testes a period of six 
been 


and all 


consist 


ot he r of 
ris 


hens Six Ties yore 
been 
The 
n one or more of three separate regions ot 
and 
which 


en 


cle cribed be low have 


yy albumen phenotype albumen 
lectrophoretogram, clesignated 
l is A stare h cre ele trophor tovrat 

uw been stained with naphthalene black, of 
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Vou. 189 
five different eggs which between them show 
all the of that have 
found. Sample | is from the Large Egg population, 
samples 2 and 3 from Red Plumage, sample 4 from 
Breeding, and sample 5 Bush Crossbred. The 
Ww ide range of imtensities ot the staine a fractions rnakes 


trom 


clements variation been 


from 


photography unsatisfactory and a clanfying diagram 
has been added 
The pre 


staining are marked in Fig. | 


WwW ith 
One is barely separated 


two albumins visibk nigrosine 


from the main ovalbumin complex and the other hes 
the buffer ferred by 


along brown boundary re to 
Poulik 
Reg /. 
three components differing im phosphorous content 
The question of whether the variation to be deseri bed 
in region I of the gel involves ovalbumin itself or on 
left open by the 
The 


ons in which 


Ovalbumin has been shown to consist of 


or more closely adjacent 
of the non-comunittal symbol I 
same argument applies to the other reg 
the pattern varies, in both of which the particular 
protein involved is unknown. Region I presents two 
alternative variants. In I.A, fractions 6 and 7 are 
present and fraction 5 cannot be 


prote ns 


mse 


purpose ly 


detected In LA, 
fractions 6 and 7 are absent, fraction 5 clearly present 
and the main ovalbumin complex of fractions 3 and 4 
travels slightly faster than in 1.4, although this 
last effect is sometimes obscured by distortion of the 


ve 
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Table 1 DISTRIBUTION OF EGG ALBUMEN VARIANTS IN PRBSENT 
(VENERATION OF HENS FROM 16 CLOSED POPULATIONS 


gions of electrophoretogram Co- 

- eticient 
of in- 
breeding 
per cent 
F 


I I! lil 
Variants Variants Variants 
i b 1 ABB 1 AB 


Brown Leghorn 
PRC, selected 


Intensity 
1. White 
plumage W 
plumage 
6. Non-moult N. 
Smallegg S 


Dwarf body ) 


White Le 
Reaseheath in 


thorn 


Wicob 


Rhode Island Red 
Q Inbred line 


Rush crossbred 


fungle fowl 


* Coethcient of inbreeding computed up to 1058 
Surviving members of a previous generation 
t Coefficient of inbreeding mputed up te 1953 


electrophoretogram. In Fig. 1, sample 4 is I.4 and the 
rest are I.A 

Region II, Three 
involving fractions 9 and 10. In IT.A, fraction 9 is 
present and fraction 10 is absent, in II.AB both 
fractions are present, and in IL.B, fraction 9 is absent 
and fraction 10 present. In Fig. 1, sample 5 is IT.B, 
sample 3 is IL.AB and the rest are I1.A. The diffuse 
ness of fractions 9 and 10 makes it difficult to judge 
their intensity of staining by eye, but within a popula- 
tion that contains all three variants both fractions 
seem more strongly stained when they oecur alone 
than when they occur together. 

Region IIT. This also shows three variants. In 
III.A, fraction 12 is strongly present and fraction 14 
is faint In IIL.AB both are fairly strong, with 14 
usually slightly stronger than 12. In III.B, fraction 
12 is absent and 14 strongly present. In Fig. 1, 
sample 2 is TIL.A, sample 3 is IIT.A> and the rest are 
IIL. 

Several of the protein fractions have a very distine- 
tive shape and character. Fraction 11, which tends 
to be obscured by 10 and 12, is rather variable in 
position but usually runs just ahead of fraction 12 and 
never behind it. The amount of some of the fractions, 
as judged by sta‘ning intensity, appears to be subject 
to quantitat ve genetic variation between populat ons, 
subsidiary to the phenotypes described above. For 
example, in Intensity and Bush Crossbred eggs, 
fractions 9 and 10 are typically stronger than in eggs 
and in the Bush Crossbred eggs 
fraction 14 was also unusually strong (Fig. 1, sample 
5). Within the Breeding line fraction 18 is weaker in 
some individuals than in others (Fig. 1, sample 4). 
Wilcox and Cole* found that the lysozyme concen- 
tration in egg albumen is amenable to selection both 
up and down, so quantitative differences are to be 
expected. The age of the hen and the position of the 
egg in the clutch seem to be without effect on the 


variants have been found, 


i 


trom elsewhere, 
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albumen phenotype. The first three eggs of one Large 
Egg Breeding pullet gave a typical [.A, II.4, 
ILL. pattern. 

The distribution of the regional variants in the 
current generation of hens from sixteen closed popula- 
tions is listed in Table 1. Of the nine phenotypes 
found so far, five can be read directly from Table 1 
in those populations that vary only in one region, 
two others are recorded in Table 3 and the remaining 
two (1.4, IT.AB, TTAB and L.A, IL.B, were 
both present in the Bush Crossbred and Q populations. 


Genetical Data 


The genetical data suggest that the variation at 
the three regions is caused by segregation at three 
corresponding loci, two alleles segregating at each 
locus. 

In region I the hypothesis of two alleles at a sex- 
linked locus was at first suggested to explain the two 
variants, but it had to be abandoned in the face of 
the pedigree from the Intensity line summarized in 
Table 2. If the locus is sex-linked, then in order to 
produce offspring both I.4 and 1.4 the sire (being the 
homogametie sex) must be heterozygous, and the two 
variants should be present in approximately equal 
numbers. On this hypothesis the observed distribu- 
tion would be very improbable (y? 9-39, P< 
0-005). Unfortunately, the dams of the two Lb 
offspring died too soon to be tested, but the argument 
is still valid. Several 1.4 and I.b dams have produced 
daughters of both types. Therefore locus I cannot be 
borne on a W chromosome. 


Ea@@ ALBUMEN PHENOTYPES IN A HALP-PAMILY FROM THE 
BROWN LeGaorRN INTENSITY LINE 


Table 2. 
| Phenotypes of offspring 


Phenoty pes of dams 


Since only two variants have been seen in reg'on I, 
an autosomal locus with one allele dominant over the 
other must be postulated. It will be shown here that 
the allele determining the I.A variant is dominant over 
the allele determining the I.) variant, and it is pro- 
posed that the dominant allele be symbolized by 
IA and the recessive allele by /¢. The heterozygote, 
JA/I+, hen would then lay eggs of type I.A. 

F’, hybrids between several of the Poultry Research 
Centre selected lines have been produced in the course 
of a programme of work on heterosis in this laboratory. 
Of these, 34 F#, hens from the 
been tested : Breeding x Large Egg, and its reciprocal; 
Breeding x Red Plumage, and its reciproeal. All 
34 hens laid eggs with I.A albumen. If J4 is dominant 
over 7+, then J can only be present in the Red 
Plumage and Large Egg lines in heterozygotes, in the 
cocks, or in the untested hens (less than 5 in either 
line), and 74 must be the more frequent allele in these 
two populations. It would then be expected that most 
of, or even all, the hybrids with Breeding would be 
phenotypically T.A, which they are. If /¢ is dominant 
over JA, then the absence of 1.4 hens among the 
hybrids is inexplicable. s of the hvbrids came trom 
Breeding dams known to be I.b. If J¢ is dominant, 
these dams must be heterozygotes and their progeny 
should approximate to a 1.1.4 1.1.6 ratio. The 


following crosses have 


| 
4769 
Re 
Population 
3 |. Breeding B.\ 19 56); 53 22 75 
g L.| 34 64° 
42 42) 46° 
1 4/14 14 62° 
23 15 (3)t| 74° 
27 27 1 57° 
1. RE 25 98-63 
IA 20 20) 
4. WA (cuckoo 
whorn) iz 12 12 
Leghort 2 11 
Cambridge 
bad 12 1 
ae 
| | ta 
Cock. G. 3839 (dead 3 
1.4 
(dead) 
\ 
ve 


In region LI, 


weparately or together lf 
yostulated that the presence and absence 


are determines 


ove the ot het 


being domunant 


If together, it 


in other words, a one gene equals on 
protein) relationship. 


the 


seems most acceptable for 


has been found. 
other in shape 
respects from most ol the others 


tioned before, 


seems to be 


separately, 


populat ion 


tions 9 and 10 may be 


respect ively ‘ 


Breeding line, 


significant 
5 Ol, 


but not 


IIA 


slight 
and 


The re is a 
tween I.A 
the 


pre sent 


arguments apply, with one 


postulate 


the homozvyote 


respectively. In 


homozygote only 


to persist (see Fig. 1) 


per tect, 
fraction 14 


were shown to be a 


kangaroos 


great grey 


female 
major Shaw) 


luteum in one or other ovary At 


PHENOTYPES IN 


Table DISTRIBUTION OF EuG ALBUMEN 
BROWN LEGHORN BREEDING POPULATION 
Pooled data from the irrent generation amd the 
{ the three previous generations 
Variant 
LA 
Totals 4 
observed absence ot I} hens among the 
makes this hypothesis unte nable (y 6-12 


separately, 


Fraction 


P>0-05) 
and the pooled Breeding line data the 
distribution of the region IL variants does not differ 
significantly from a Hardy Weinberg distribution 
In region ILL the genetical data and the electro 
phoretie variation Tr semble region IL and 
complication. 
a locus ITI at which two alleles, 77/4 and 
/11B, determine the presence of protems 12 and 14 
ILIB/IITB, only 
protein 14 is synthesized, in the heterozygote J//4 
[118 both proteins are present, and im 
protem 12 


the 
should be 
present, yet in fact in variant LII.A protein 14 seems 
However, there 18 no reason 


least one 
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surviving members 


hybrids 
P<@02 


fractions 9 and 10 can be considered 
it can be 
ot traction 4 


by two allele s at one locus, one valle kk 


10 could 


be determined in the same way at a different locus 
can be postulated that each of the 
two protem fractions is the product of a different one 
of two alternative alleles at only one locus 
fraction 
The available data are com 


, locus II ; 


one 


patible with any of these hypotheses, but the last 
following 
No egg albumen which lacks both fractions 9 and 10 

Fractions 9 and 10 resemble each 
and diffuseness, and differ in thes« 


reasons 


Finally, as was men 
when both fractions are present there 
less of them than when they are present 
so long as the comparison is made within 
If the single-locus hypothesis is con 
firmed, the alleles determining the presence of frac 
symbolized by 74 and 118 


lable 3 shows the distribution of phenotypes m the 
both the present generation and the 
aurviVing menmibe rs of the three pre vious generations 
association be 


In both 


the sare 
Let us 


other 


for supposing that the electrophoretic separation 1s 
and the anomaly would be explained if 
mixture of 


two 


REPRODUCTION IN THE GREAT GREY KANGAROO 
By PHYLLIS E. PILTON 


Department of Zoology, University of Adelaide 


Vacropus 
colleeted at Padthaway, south-east 
South Australia, in late October 1959, had a new corpus 
of these 
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venetically unrelated but electrophoretically super 
imposed proteins, the major one subject to the 
genetic Variation, and the munor constantly 
present in every egg throughout the population This 
would also expla n why in the heterozygote TITLTA/LIIB 
(viving variant B), when both proteins might be 
xpected to be present m equal strength, fraction 14 


one 


nearly always appears stronger than fraction 12 

If. and when, chemical identities are given to the 
proteins nvolved in the variations described, loci 1 
and replaced by informative 
symbols. Fractions 3 and 4 are almost certa nly oval 
Unpublished work, in collaboration with 


N. M. the Department of Bio 


Can be more 


Dr. W Ramsay, of 


chemistry, University of Edinburgh, us.ng iron-59. 
has shown that small amounts of added iron are 
bound almost exclusively by fractions 17, 16 and 


15, which can therefore be included in the 
term conalbumin. Fraction 19 is lysozyme 

It has been mentioned that hen was not 
consistent in its egg albumen phenotype. This bird, 
F 3230 from the Poultry Research Centre Intensity 
line, hatched in June 1957, was used between April 
25 and June 14, 1960, in a control experiment to test 
the effeet of egg storage on albumen phenotype. All 
12 of the eggs used were LB, L.A, UI, and it was 
noticed that the lysozyme fraction was unusually 
variable in amount. Between August 30 and October 
6 the hen laid 8 eggs, and in all but the second of these 
fraction 12 was present but usually less strongly than 
in a typical ITL.AB variant. In the last ) 
lvsozyme had almost van shed and ovalbumin was 


possibly 


one 


two eggs 


becoming progressively weaker. 

Nothing resembling this has been seen in any of the 
other several hundred eggs examined in this work 
all of which have been readily classifiable without the 
slightest hesitation into one or other of the pheno 
types described. The anomalous changes may be caused 
by a pathological condition in the oviduct. 

This work was done during the tenure of a British 
Kye Marketing Board studentship I am grateful 
to Dr. A. W. Greenwood for providing facilities and 
to Drs. J. H. Sang, D. J. Bell and J. 5.5. Blyth for 
helpful discussions and advice. The Jungle Fowl eggs 
were kindly given by Dr. J. E. Wilson 

(Note added in The results were 
obtained with freshly made starch gels. With gels 
which have been stored overnight at roorn tempera 
has been found possible to diseriminate 


above 


proof. 


ture, if 
between the albumens of hens of genotypes [A/a 

and J4/J*. ‘These findings will be described in detail 

elsewhere.) 
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The gestation period of the great grey 
is 38-39 days'. The ages of pouch young, collected 
with their the wild, were unknown, but 
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and on pouch-young indicate a_ breeding 
from early September to early January 
he grey kangaroo breeds in 
northern New South Wales*. The association be 
tween mother and offspring 1s particularly long : 
suckling, in and out of the pouch, lasts at 
14 months in the Padthaway 

Corpora lutea of pregnancy were 
in March, two months after the end of the breeding 
and absent in August However, three 
females taken in the breeding season had two corpora 
lutea of different This indicates that the 
great grey kangaroo is polycestrous, but I have so 
far been unable to determine the length of the cestrous 
taking daily vaginal captive 
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delayed implantation that have 
investigated the gestation period 1s shorter than. 
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During the period at which a quiescent, unimplanted 
blastoevst occurs in the uterus there is a small 
corpus luteum, formed at a post-partum ovulation 
the corpus luteum of lactation, in 
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the 22-0 mm embryo but was 
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fluid but no sperm was found in an animal with a 
55 mm. embryo. No seminal fluid was found in 
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It was concluded from these observations that 
delayed implantation is not a normal feature of 
reproduction in the great grey kangaroo as it is in 
related macropod marsupials. The which 
occurs near the end of pregnancy may be the result 
of possible high levels of extra-ovarian hormones 
secreted during pregnancy. As it is not accompanied 
by ovulation, it cannot be followed by fertilization 
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ANALYSIS OF THE CROSS-REACTION BETWEEN TWO STRAINS 
OF TOBACCO MOSAIC VIRUS 


By Pror. IRVING RAPPAPORT 


Botany Department, University of California, Los Angeles 


IFFEREN' virus strains are considered Lo be 
] related antigenically if an antiserum prepared 
against each strain reacts in some way with the others. 
This combination, which is known as a cross-reaction, 
serves as tho foundation for all strain relationship 
studies 
Although there is usually little or no controversy 
with the serological findings themselves, the symbolic 
representation of the results often do lead to dispute. 
This is understandable when one considers that cross- 
reactions may imply either of the following inter- 
pretations : (1) Each may be a mosaic 
possessing a number of distinct antigenic components. 
One or more of these components may be shared with 
other strains. Thus, a fraction of the antigenic 
surface may be identical on all strains displaying 
cross-reactivity, while the remaining antigenic com- 
ponents may be unique, and specific for particular 
strains. (2) Each virus strain may but a 
single kind of determinant which, however, is struc- 
turally similar to that found on related virus particles. 
In this case, strains are related if the spatial configura- 
tions of their surface antigens are similar to each other. 
They need not be identical to those found on re lated 
strains. These two cases are known respectively as 
the mosaic and single determinant case. They may, 
of course, be combined, that is, some sites may be 


virus strain 


ISSERS 


identical on two strains while others may only be 
related. For our initial consideration here, however, 
the two cases will be treated as alternative extremes. 

Frequently, in cross-reaction studies, it 1s not 
clear which of alternatives the author has 
in mind, even though it is common for one or the 
other to be chosen almost arbitrarily. This is a 
problem which has been faced time and time again, 
and has been discussed at length by many investi- 
gators. For this reason, no attempt will be made in 
this article to review the subject of cross-reaction. 
The reader is referred instead to such general sources 
of information as Landsteiner', Kabat and Mayer’, 
Race and Sanger*, Burnet and Stanley’, Matthews*® 
and to an excellent summary of the problem from the 
immuno-geneticist’s point of view by Owen* The 


method of 


analysis which promises some success in distinguishing 


these 


purpose of this article is to present a 


between the alternatives 

Toa large extent, the difficulties enc ountered can be 
attributed to the reagents used for 
that is. the antisera. Both the mosaic and single 
determinant scheme require that the antisera which 
are produced, following immunization with single 
virus strains, are heterogeneous. The nature of this 
heterogeneity, however, is different for each case, so 
that two classes of antibody heterogeneity need to 


measurements, 


be considered. 

In the first class, applicable to the mosaic case, 
discrete populations of antibodies are elicited, each 
of which combines specifically with the particular 


others 


most, as 


inciting antigen, and not with any of the 
These antisera are mixtures containing, at 
many different kinds of antibodies as there are unique 
surface antigens on the virus used in the inoculum 
Cross-reaction oceurs when one of discrete 
populations of antibodies combines with the surface 
of a related strain antigen 
to that of the immunizing strain 

In the second class, a single population of antibodies 
is present in each antiserum. These populations, 
although stimulated in response to single antigeni 
determinants, contain antibody with 
broadened combining powers, capable of reacting 
with antigens that are structurally similar to the 
homologous one. The two antigenic cases and their 
accompanying antibody classes are summarized in 
Table 
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REACTION 
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the simplest example in strains are 
Theoretically, for each strain studied an 
ind correspon t dy conld be added 
gain Similar 
rminant case 


intigen 
mosuic concept whereas ’ 
i' would be assumed in the 


For simplicity, the mosaic and the single determ- 
inant cases are described separately, although they 
need not be mutually exclusive. The two may well be 
represented in any one virus as already montioned. 
In addition, the number of different antigenic determ- 
inants shown is the absolute minimum. Many more 
may be required to characterize a particular virus, 
depending on the complexity of the data and the 
number of different virus strains exammed. 

Although for practical purposes of virus identifica 
tion and classification, it may be of little consequence 
to discriminate between the mosaic and single determ- 
inant scheme, the differences are nevertheless 
important. Each scheme leads to a distinct view both 
of the physico-chemical structure of the virus surface 
and of the amount of genic information required 
for the transmission of these characteristics. Thus, 
on theoretical grounds, the differences are significant 
enough to warrant all efforts to distinguish between 
the two. 

Because of the long and successful history of the 
mosaic concept as applied to cellular and bacterial 
investigations, it is not surprising that this scheme 
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Data are for antibody N precipitated in anti 

and corrected to 1-0 ml. undiluted 
antibody N (BN) precipitated. Open 
intigen N (BN/GN) 


brig. 1 
serum pool 17-18 
body excess to equivalence 
intiserum. Closed circles 
circles —tratio of antibody N to 


has played the dominant part in virus classitication. 
On the other hand, scheme 2, that of the single 
ieterminant, deserves more serious consideration, 
particularly because it has been demonstrated that a 
variety of immunological systems conform to the 
single determinant hypothesis. This by no means 
suggests that the mosaic hypothesis as applied to 
virus Classification is inapplicable. It does, however, 


suggest that one observes some restraint in assigning 
a series of code letters to @ virus strain in order to 
indicate its antigenic similarities or differences with 
related strains without the requisite evidence. 

In those cases where the reactive sites are chemically 
defined the required evidence can be obtained, and 
proper relationships established, from a qualitative 


analysis of cross-absorption data. Many classical 
examples of such analyses are given by Landsteiner?. 
Unfortunately, the chemical nature of the antigenic 
ieterminants on the surface of virus particles are 
as vet undefined, and qualitative cross-absorption 
studies on a system with chemically unknown anti- 
genie determinants are incapable of distinguishing 
between the two cases. Nevertheless, a quantitative 
analysis of the cross-reaction curves may resolve the 
issue. As a case in point, the quantitative data 
obtained from the  cross-reaction between two 
related strains of tobaeco mosaic virus, (71 and 72, 
will be described. 

The homologous precipitin reaction for U2 and 
rabbit anti-("2 is shown in Fig. 1. The reaction is 
haracterized by a rise in the amount of 
antibody nitrogen precipitated where the concentra- 
tion of antigen nitrogen added is small. This region 
i8 followed by a more gradual and prolonged increment 
n antibody precipitated until the equivalence zone 
is reached. The ratio of antibody nitrogen (BN) to 
antigen nitrogen (GN) combined consequently falls 
precipitously at first, and then less so as more antigen 
nitrogen is added. 

The more common equations for describing the 
quantitative precipitin reaction are inadequate to 
account for these data. Although other equations 
can be fitted to the data, they all suffer from the same 
shortcoming. They assume that only a single kind 
of antibody is combining with one kind of antigenic 
vontiguration. In the present case, we are concerned 
as well with the possibility of diverse antibody 
molecules reacting with a number of different anti 
genic sites on the same virus particle. For this reason, 
until proved otherwise, the precipitin curve shown in 


steep 


Fig. Lis assumed to be a composite of at least two 
reactions, the sum of which adds up to the total 
show 

Before proceeding with the analysis of the pre 
cipitin curve, it is well to point out that this tobacco 
mosaic virus/anti-tobacco mosaic virus system 
appears immunologically homogeneous according to 
Kendall's criterion’. A clear equivalence zone is 
observed where neither antibody nor antigen (or 
only minute traces of each) is detected in the super- 
natant liquid after the precipitates have been removed 
by centrifugation. This implies, by definition, that 
all U2 particles are identical with respect to antigenic 
characters and that there are present no detectable 
amounts of contaminant virus or other antigenic 
units and corresponding antibodies different from 
the bulk virus and antibody population studied in the 
reaction. This point cannot be over-emphasized 
In those cases, for example, where it is demonstrated 
that different antigenic determinants are carried on 
distinct and separable molecules, the following 
analysis does not apply. 


The Mosaic Case 


Considering the mosaic hypothesis first, a resolution 
of the precipitin curve into two component parts 
can be accomplished if the following conditions be 
assumed : 

(1) There are two discrete kinds of antigenic sites 
on the virus called A and B. Each type makes up 
some specified fraction of the total number of com- 
bining sites. 

(2) Each type of antigenic site in turn stimulates 
the production of an antibody population which is 
specific ; so that anti-A (a) reacts only with A and 
anti-B (b) only with B. 

(3) No interference is encountered during precipita- 
tion by either antibody t¥pe. The reactions of anti-A 
with A and anti-B with B oceur independently of 
each other and progress to a final state which can be 
predicted from the concentrations of each antibody 
population and the two kinds of antigenic sites 
described in (1). 

(4) In the presence of an excess of both antibodies, 
the maximum number of respective virus valences 
will be satisfied, and within this range of antibody 
excess the amount of antibody precipitated will 
conform to the quadratic equation proposed by 
Heidelberger and Kendall. 

The observed shape of the precipitin curve imposes 
certain restrictions on the calculations of the fraction 
of antigenic sites assigned to A and B and on the 
concentration of the respective antibodies. With this 
limitation in mind the precipitin curve shown in 
Fig. 1 was resolved to a reasonable degree, by trial 
and error, into the components appearing in Figs. 2 
and 3. This resolution is unique, for no other corn- 
bination of two precipitin curves will satisfy the data 
better. From the maximum antibody-antigen ratios 
obtained in Fig. 3, the fractions of the total antigenic 
sites which are A and B are estimated. Approxim- 
ately 0-83 (2 2-4) are A and 0:17 (0-4 2:4) are B 

In Fig. 2, it is seen that the amount of anti-A in 
combination with A rises steeply with small additions 
of virus, since most of the viral surface is A. With the 
addition of 0-55 mgm. of virus nitrogen all the 
anti-A is bound. From this point on, @ constant 
amount of anti-A is found in the precipitate in 
addition to the increasing amounts of anti-B. The 
equation for the first part of the A/anti-A precipitin 


March 25, 1961 
e 
os 
e = 
a 
— 


NATURE March 25, 1961 vou 


tests. if it were shown that either the ratio of A to B 
were different or the combined total of A and B was 
more or less than on the homologous strain, or that an 


antigen C was present in addition to A and B 

\ quantitative analysis of the eross-precipitin curve 
would not detect “C’ in these circumstances, but 
would reveal whether or not the total number of 
combining sites for anti-A and anti-B were different 
from that of the homologous strain 

Chis information would be obtained by noting an, 
chang in the maximum antibody-antigen ratio 
A value of less than 2-4 would indicate fewer identical 
sites on the related strain, and thereby suggest the 
possibility of an additional antigen not found on the 
homolovous strain. Alternatively, such data may be 
interpreted as suggesting decreased surface-to 


volume ratio for the virus particle with a concomitant 
reduction in the total number of antibody molecules 
that ean be attached to the surface of the virus An 
antibodv- antigen ratio significantly greater than 2-4 
would almost certainly imply a smaller virus particle 
2 with identical surtace antigens 
is BNa 24) GN 1-82 GN’, where BN » > 
hed ; \ Case 2. A is present on the test strain, but Be 
antibor trogen p itat da G! tig 
intibody mitrogen precipitated an antigen not. Cross-absorption would remove approximately 
Ii } RB one-third of the antibody. The two-thirds remamuiny 
vit ant TOLTESS ver > 
progresses or anti-2. would react with the homologous strain 
since relatively little of the 
hl If the test strain possesses no antigeme grouping 
wrefore, much larger amounts 
relo oun other than A. the antibody-antigen ratio in the cross 
we required to bring the 
precipitin curve would ¢ xtrapolate to 2-4 If the test 
Oo equivelel At the port ot equivalence 
Strain pPOssesses other non-related antigenic groups 
ant n the entire complex system reaches ‘ 
} und the size end shape of the virus particle were 
evond this, further additions of virus 
identical to the homologous strain, then the extra 
an antigen excess zone Phe equation > 
BN 42 polated ratio would be less than 2-4. in proportion 
tive system 1 O42 
to the fraction of the total which is A 
The absorbed antiserum, which now contains only 
L. will react with only that portion of the surface 
strain which is repre sented by 


(iN where « symbols have the same mearing as 


Phe gross precipitation obse rved is the sum of the f the homologou 
antigen B Therefore, after cross-absorption the 


quadratic equations to the point of equivalence 
for the homologous reaction should 


} 1 svstem, or BN 2-4 LS6GN. Beyond precipitin curve 
alwavs show a decrease in the maximum ant bod, 


point Cy + 0-4GN — 0-042 GN", where 


antigen ratio. 

constant equal to the ony agate — i content Furthermore, if the cross-reactive antibody (anti-A 
serum In this case C4 0-55 mum. ‘= dissociated and recovered from the heterologous 
such a comple xX pres ipitating sy stem, pres Ipitate it, too, when treated with the homologous 
edictions can be made concerning any cross- Strain, should reveal a drop in the antibody-antigen 
obse rved with this antiserum and related ratio The two ratios, the on obtained with the 
trains The following cases are then logical non-absorbed antibody plus the one obtained wit? 

juences of the mosaic hypothesis the dissociated antibody, should add up to 2-4 
se | Both A and B are present on the test Case 3. Bis present on the test strain, but not 4 

train In th Case cross-al sorption would remove The an ente. for this case is ‘dentical to Case » 
all anti-4d and anti-B The test strain would be eien 
: One further consequence of a multiple system is 
pace d on this basis to be ude ntical to the homologou that partial absorption of the antiserum with its 
Phe test strain may not be ud ntical homologous strain should also le ad to fractionation 
ef the antiserum. For example, from Fig. 2 @ smal! 
amount of antigen nitrogen could be added, sufficient 
to precipitate all of anti-A but only a part of anti B 
The remaining unprecipitated antibody would then 
react in a different way (revealed by a drop in BNJGN 
ratio) from both the whole unabsorbed antiserum and 
the antibody recovered from the precipitate atte 


dissociation. 


The Single Determinant Case 
Two different and detailed analyses of the tobac« 


mosaic virus/rabbit anti-tobacco mosaic virus precip 
assumption that a sing! 


tin curve, based on the 
v2 population of antibodies was reacting with one kind 
to foun of antigenic configuration, have been presented els« 
6 and for where** and so will not be repeated here. For 
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note that under the single-determunant hypothes s, 
none of the preceding attempts to fractionate the anti 
antibody 


discrete and unrelated 


ssful 


serum mto two 


pop tations would be suece Cross -precipitation 
with related strains would be characterized solely by 
Since only 


a drop in titre, & portion of the antibody 

population would be expected to possess any reactivity 
the related 

perfect. the correspondence between the test 
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large? if 
on which will react, 


towards antigen In general, the more 
antigen 
iologous one, the antibody 
and the greater will be 
No hang * 
expected 


the 


tr rologo is strain 1s 


and 


tv im the 
im antibody antigen ratio wo ild be 


preeipitin Curves 
either 
swirface-to-volume ratio of the he 
homolog 


ion alter cor ple te 


n the cross-reaction (provided agai t hac 


rous one), orimt homologou 
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Furthermore, mo 
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pariial absorptions with the homologous virus. 
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point, since such cross-, par ial-, or multiple-absorp 


fractionation again mto two unre 
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caution should 
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W hen 
untibody molecules 
the aggregates initially formed thie 
and the multivalent antigen 

widitions alter the shape of the pre 


from a simple q tadratic form to one 
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present m wn 
commonly cipitate 
divalent 
antibody Character 
istically, such 
cipitation curs 
the 
mosaic Virus Curves 
of the antibody curve 
precipitation ot 


tobacco mosaic virus anti-tobacco 


Thus, the steep 


resembling 
init ial secinetit 
shown in Fig. | may represent 


divalent antibody, 


essentially the 
while the more extensive gently rising portion, on the 
other Jhand, may the participation of co 
precipitating univalent antibody. If this were true, 
then the precipitation curve observed with antibody 
dissociated from the homologous partial absorption 
would be qualitatively different from that 
observed for both the remaining unabsorbed antibody 
obst rved 


indicate 


quite 


tiserum. This was not 


and the original an 
The general features of the precipitation curves were 
always the same as those Fig. |. Thus, if 
univalent antibodies were present, they contributed 
very little to the overall precipitation curve 

It is apparent the that the 
datum for distinguishing between 


seen 


most 
the 


from foregoing 


sensitive 
mosaic and single determinant case is the 


extrapolated value for the antibody an 
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in the estimation of this maximum ratio 
in ratio were looked for in the tobaeco 


were 


some chanu 
Such changes 
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Fig $ relates the quantitative COUPse for the cross 
precipitation of (71 and anti-(72 Apart from. thy 
obvious diminution in the quantity of antibody 
precipitated by the heterologous antigen, the qualita 
tive shape of the precipitin curve is similar to that 
Furthermore, the extre 


antigen 


of the homologous reaction 
polated the 
ratio does not appear to be different from 2-4. Thus, 
many determinant 


value for maximum antibody 


the antiserum reacts with «as 


groups on I as it does on its homologous strain, (72 


After complete moval of the cross-reactive anti 
body by absorption of the U2 antiserum with (71, the 
antibody treated with 72. The 
showed no change in the maximum 
This suggested that no frac 


was 
precipitim eurve 
antibody antigen ratio 
tionation of the original antiserum, of the kind pro 
hypothesis, was 
Other attempts to reveal 
The com 


posed under the mosaic accom 
plished by this procedure. 
unique antibody populations also failed. 
plete data are presented in Fig. 5. 

The reciprocal cross-react ions employing ananti-( 
The data were 


Suggesting again 


were also investigated. 
similar to those shown in Fig. 5, 
that only a single antigenic determinant was involved 
Although this interpretation of 


least other 


antiserum 


in these reactions 
the data is the preferred one, at 
possibility may be entertained 
‘Tobacco mosaic virus is known from X-ray studies 
and chemical analyses to be composed of approxirmn 
ately 2,130 protein sub-units’™. Each of these sub 
units is presumed to be antigenic However, the 
that can 


one 


maximum number of antibody molecules 
combine with an intact tobacco mosaic virus rod 
has been estimated® to be between 700 and 1,200. 
Thus half or more of the antigonie surface may remain 


uncombined, as seen in Fig. 6, even under the most 
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favourable conditions of antibody excess simply 
because of steric hindrance. 

Since the experimental evidence tends to favour 
the notion that only one-third rather than one-half of 
the sub-units can be combined with antibody, 
the model described in Fig. 6 will be considered 
further. Assuming that the model is correct, it is 
possible to distribute two or three antigenic determ- 
inants, but no more, over the surface of the rod in 
such a fashion that the expected quantitative cross- 
absorption data would bo indistinguishable from those 
obtained if only a single determinant were present. 
The different antigenic combining groups must be 
arranged in the precise serial order of ABCABCABC 

ete., if three are present and AABAABAAB.. 

ete., if only two are involved. These arrangements 
are unique. No other, or random distribution of the 
determinants on the sub-units would yield the same 
data, nor would four or more different sub-units 
arranged in any fashion yield comparable results. 
Consequently, the quantitative precipitation data are 
capable of distinguishing between the single determ 
mant and the mosaic hypothesis in all cases except 
the two highly restrictive ones where exactly one- 
third or two-thirds of the sub-units are A and the 
arrangements are precisely ordered. All the com 
binational possibilities are ce seribed in Fig. 7 

['wo general views of the precipitation of tobacco 
mosaic virus with rabbit antibody have now been 
presented In the first and most widely accepted 
view of precipitation, the tacit assumption is made 
that in extreme antibody excess all the antigenic 
sites are combined with antibody. The other, as 
just described, is that even at best, probably no more 
than one-third of the antigenic sites are covered. 
It is under this latter view that one may entertain 
the notion of a mosaic antigenic structure for tobacco 
mosaic virus which would be extremely difficult to 
distinguish from one in which all of the exposed 
antigenic determinants were identical. 

Thus, although the evidence sugyesting a single 
antigenic determinant for tobacco mosaic virus is 
good, it is for the present not compelling. Positive 
evidence for the existence of more than one distinct 
exposed antigen must await a thorough serological 
analysis of tobacco mosaic virus sub-units of the 
kind prepared by Ansevin'' and Wittmann'?. Until 


Fig. 6. A diagrammatic representation of a portion of the surface 
of tobacco mosaic virus showing 3 complete turns of the helix 


Each rectangle represents a sub-unit 23 A. by 29 The circles 
represent rabbit antibody molecules (with 19 A. short semi-axis) 
standing on end attached to an antigenic determinant centrally 
located on the cross-hatched sub-unit. The shaded areas are 
those that are blocked from further antibody attachments. In 
the upper right-hand corner, one antibody molecule exerts its 
influence over 6 sub-units other than the one to which it is com- 
bined. An antibody combining at 4, will interfere with 2 sub- 
units not already blocked by the other antibody molecules. An 
antibody attaching at 6 will interfere with none that is not 
already blocked. This model permits a maximum combination 
f one-third of the sub-units with antibody molecules. (Figur: 
taken from Rappaport. L., J. J 82, 526; 1959) 
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Fig. 7. The relationship between the maximum fraction of A 


sites which can be combined with antibody as a function of the 
fraction of sites on the tobacco mosaic virus rod which is A. Thi- 
graph is valid for all possible sequences or arrangements of A 
sub-units making up the virus. For example, if the fraction of 4 
present were 033 and the arrangement were ordered 
iBBABBABB .. . etc., then 100 per cent of the A sites could 
be covered with antibody molecules. If this same number of 4 
sub-units were arranged side by side in a block, only 33 per cent 
could be combined with antibody Any random arrangement 
of 0-33 A’s among the other antigenic sites would result in o 
maximum combination with antibody somewhere between 35 
and 100 per cent, that is, some value in the shaded area. The 
shaded area, then, indicates the maximum possible combination< 
for all distributions of 4 


then, the single determinant scheme, with its virtue of 
simplicity, deserves consideration. It demands the 
least number of unique antigenic configurations on 
the viral surface, and a minimum other assumptions 
as well. The complex results of serological cross 
absorptions are charged to the antisera employed 
Antibody heterogeneity resulting from immunization 
with single antigens is commonplace. The problem 
resolves, therefore, into distinguishing between 
complexities that stem from an immune respons: 
and those inherent in the virus structure 
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LETTERS TO THE 


COSMOLOGY 


Cosmological Significance of Angular 
Measurements of Distant Radio Sources 


THE programme of interferometric observations ot 
distant radio sources at present being carried out by 
H. P. Palmer ef al. at Jodrell Bank may prove to be 
of great significance for cosmology. The preliminary 
results recently published! indicate that out of 91 
sources 38 were of sufficiently small angular diameter 
to produce measurable interference fringes at the 
long base line used (32,000 )% at ? 1-89 rn.), and 
at least 7 had a diameter between half-power points 
less than 3 sec. of are. Furthermore, these 7 were 
described as having “an extremely high surface 
brightness which is comparable with that of the 
intense radio source in Cygnus 1.4.0, 19 N44”. 

In the case of a steady-state universe it has been 
shown?* that the angular diameters of sources must 
tend to non-zero lower limits on the observational 
horizon of the model (8 ©). For a Cygnus A type 
souree of colliding galaxies, Hoyle has adopted an 
angular diameter of 80 sec. of are at the distance of 
the Cygnus source (8 = 0-056) and this leads to a 
horizon limit of about 4 sec. of are. The figure 80” is 
approximately the angular distance between the 
centres of the two radio components of the Cygnus 
souree, so that 4” may be taken to be the limiting 
half-power diameter of this source if shifted to the 
horizon. However, the Cygnus source has a ratio 
of major to minor axes approximately equal to 4, 
and therefore for sources of this type the average 
limiting diameter observed east—west would actually 
be nearer 24”. It appears, therefore, that the 
present Jodrell Bank results are not inconsistent with 
the predictions for a steady-state universe. 

In the case of evolutionary universes, provided 
we can assume that the average intrinsic distance 
between components of colliding galaxies does not 
vary significantly with epoch, predictions can be 
made in special cases. In the Einstein—de Sitter model 
the average half-power diameter of the Cygnus A 
type souree specified above should not fall below a 
value of 84” occurring at = 1-25, which 
is more than three times the steady-state limit 
of 24”. In a Milne universe the lower limit would 
occur at 8 = o and is twice the steady-state limit, 
that is, about 5”. In the Dirac cosmology the half- 
power diameter would fall to a minimum of 13” at 
the relatively near point where 6 = 0-73, and there- 
after it would increase. Thus, all these  well- 
known evolutionary models are placed in jeopardy 
by the present measurements of angular diameter. 

Before applying this criterion, it is of course essen- 
tial to ascertain that the sources are indeed similar 
to Cygnus A, and this can only be done for distant 
sources by selecting those of a surface brightness 
comparable to that of Cygnus A. According to 
present ideas only colliding galaxies could generate 
an energy flux of this high order. 

In this connexion, however, attention is directed 
to a fact that does not appear to have been realized 
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before, namely, that the surface brightness to be 
inferred for extra galactic radio sources depends 
strongly and explicitly on their red shift, and there- 
fore cannot be calculated accurately from the angular 
diameter and apparent intensity alone, except when 
5 is small. Since the interpretation of any observa- 
tional test in cosmology involving radio sources 
depends critically on what is assumed to be their 
luminosity function, this is evidently a matter that 
requires careful attention at the present time. 

The formula for surface brightness may be derived 
as follows. 

In the usual notation the general cosmological 
metric of homogeneous isotropic expanding world 
models is: 

(dr? + r*sin“Ode*) 1) 


R(t) 
(1 + kr?/4)? 


ds? e*dt 
Consider a source the permanent (co-moving) spatial 
co-ordinates of which are (r,9,9). Let the surface 
brightness distribution function of a given element 
of its surface area, at the emission frequency v and 
at the epoch of emission ¢, be B(y,t) (W. m.-? (c./s.)7' 
ster.-!). Hence the energy radiated from a surface 
element of proper area AA in the interval t,¢ + df, 
in frequeney-range v.% + «ly, and in solid angle dew 


will be 
Biv.thdvdtde AA (2) 


Then, if dew corresponds to 1 sq. m. at the observer 
who is located atr = 0 at the epoch of reception fo, 
we know that* 

da + kr (3) 
Also, if the frequency-range of reception resulting 
from red shift is vo, + Gv. and if AZ (v9)dv, is the 
rate at which energy from AA in this frequency- 
range falls on 1 sq. m. at the observer, we may 
express the degradation of the energy (2) due to red 
shift in the form : 
AT (vp)dvedty = AAS/(L + 8) (4) 


where 8 is the red shift of the source and 


dy Rit,) dt, 
ve Rit) df 


Furthermore 
AQ (6) 
(1 + 
where AQ is the solid angle subtended by the area 
AA at the observer. Whence, by (3)-(6) 


Biy,t) AQ 


(7 
(1 + 


AT (v9) 


and so the required surface brightness function is 


Al 
Biy,t) = + (8) 
AQ 
We note that this formula applies to either an 
evolutionary model or a steady-state model. In the 
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1 have applied the formula (8) to tleulate the 
surface brightness of the recently identified source 
raw. L4NSA, the red shift of which is 0-461 and the 
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The Interpretation of Cosmology 
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The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


Chis was the theme of the International Economic Association’s annual conterence, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase ot 
the size of a nation and of a national market might permit the achievement of economics 
otherwise unattainable. *An immensely rich mine of ideas and facts.’- -The Feonomist 
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A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
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10s. 6d. 


140 pages, 23 line diagrams 


The Mineral Wealth of 
Wales and its Exploitation 


TREVOR M. THOMAS 


This comprehensive survey deals with the distri- 
bution, extent, mode of occurrence and econ- 
omics of all the known mineral resources of 
Wales: coal, slates, limestones, sandstones, 
greywackes, gritstones, granites, clays, marls 
and shales, low alumina stone and coarse 
crystalline dolomites. 


248 pages, 13 half-tone plates, 48 line drawings 


Cholera: Its Pathology 
and Pathogenesis 


S. N. DE 


Professor De deals in detail with the pathology, 
pathogenesis and experimental pathology of the 
disease. The work may be regarded as com- 
pletely authoritative and up-to-date as Professor 
De has had unique experience of cholera in 
Calcutta which may now be regarded as the 
home of the disease. 


160 pages 25s. 


OLIVER & BOYD 


Schwarz Memorial Volume 


ELECTRONICS 


HILGER & WATTS LIMITED 


98 St. Pancras Way 


Price 60s. net 


FOR 


By members of the Photo- 
electric Spectrometry Group and of 
the Electronics Department 
of Southampton University 


* 


Edited by C. G. CANNON, B.S¢ 


with a preface by H. W. THOMPSON, F.R.S 


F.INST.P., 


London NWI 


Alse at: 


BRASS e COPPER e DURAL 
e ALUMINIUM e BRONZE e 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 


3,000 STANDARD STOCK SIZES 


No Quantity too small 


@ List on application 


H. ROLLET & CO., LTD. 


6, CHESHAM PLACE, LONDON, S.W.!. SLOane 3463 
LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM 


BACK 


Tel: FARNHAM 4664 


ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS REQUIRED BY 


We. DAWSON & SONS, LTD., 


Back Issues DEPT., 
16 STREET, 
FARNHAM, SurRREY, ENGLAND. 


CABLES: DAWBOOKS. FARNHAM 


WANTED TO PURCHASE 
Scientific books & periodicals 


Entire libraries, and smaller collections ; 


sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 


Cable Address 


111 Fifth Avenue, New York. 3, N.Y.. U.S.A. 


BOOKJOHNS, NEWYORK 


British Office: ACADEMIC BOOKS, LTD. 


17 Old Queen St., London, S.W.1 


WHitehall 6631 


i\ 
| 
| 
j 
| 
| 
| | 
| 
30s. 
> 
pe 
Le 
| 
‘ 


Supplement to NATURE of Mareh 25, 196) 


Interscience Publishers 


NEW YORK LONOON 


BASIC PRINCIPLES OF FISSION REACTORS 
by W. R. HARPER, Ph.D., F.Inst.P. 


Ihis book takes the reader to about the stage at which detailed 

reactor design begins, without assuming any previous know 

ledge of nuclear technology. It does, however, assume an 

appropriate background of physics and mathematics (and 

some chemistry Though intended as an introduction to a 

postgraduate course, it should not be too advanced for the 

student well prepared to proceed to a higher education in 

science or engineering, and it also provides a coherent account 

of reactors for those professionally qualified in neighbouring 

fields. The mathematical treatment has been chosen to clarify 

basic principles ; for example, the diffusion of slow neutrons 

into a fuel pump 1s considered for spherical symmetry in order 

to avoid the use of Bessel functions, though it is cylindrical 

symmetry that is important in practice. The way in which the 

underlying physical principles are translated into mathematical 

form and then embodied by the engineer in working equip- 

ment (with an eye on economics) is emphasized throughout 

the 500k. The dangers inherent in the peaceful uses of nuclear 

energy are frankly faced, so that the reader may learn how 

they can be properly circumvented. 

CONTENTS Preface The Homogeneous Moderated 
The Basis of Design Reactor 
The West Stands Experiment o. The Heterogeneous Reactor 
The Industrial Power Reactor The Influence of Purpose on 
Fissile Fuel Design 
The Fuel Element - Control or Radioactivity 

57/- Neutron Source and Neutron Radiation Protection 

Sink Removal of Heat 
322 pages The Fast Reactor Reactor with Varying Flux 
100 figures The Moderator . Operating a Reactor 
Bure Appendices— Bibliography 
27 tables Index 


PROCEEDINGS OF THE 
1960 ANNUAL INTERNATIONAL CONFERENCE 
ON HIGH ENERGY PHYSICS AT ROCHESTER 


The University of Rochester, Rochester, N.Y. August 25—-September 1, 1960 
edited by E. C. G. SUDARSHAN, J. H. TINLOT and A. C. MELISSINOS, University of Rochester 


The tenth in a series of conferences of which the first seven 
were held at the University of Rochester, the eighth at CERN 
and the ninth in Kiev. The purpose is to assemble a repre- 
sentative group of workers from high energy laboratories 
throughout the world for an informal and comprehensive 
discussion of the experimental results and theoretical develop- 
ments during the previous year. The 1960 conference was 
attended by approximately 350 physicists, representing 
laboratories from 30 countries. The editors hope that these 
Proceedings present a reasonably complete and accurate 
record of the field of High Energy Physics as it stands today. 
CONTENTS—SESSION INDEX S 1 Strong Interactions of Pions and Nucleons (Experimental) 
} 2 Strong Interactions of Pions and Nucleons (Theoretical) 
, 3 Strong Interactions of Strange Particles 
S 4 Weak Interactions 
Strong Interactions of Pions and Nucleons I 
Photoproduction, pion scattering, pion production 
2 Strong Interactions of Pions and Nucleons 
Nucleon and antinucleon processes 
1 02/- rong Interactions of Strange Particles 
jeak Interactions 
916 pages Structure of Elementary Particles 
628 ficures New Results at Superhigh Energies 
3 Theories of Elementary Particles 
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The Theory of Transition Metal Ions 
]. S. GRIFFITH 


An account of the theory of the physical properties of the ions of metals having partially 
filled d shells in their compounds. For mathematical physicists and theoretical chemists and 
a reference book for inorganic and physical chemists, biochemists and experimental 


physicists. net 


X-Ray Microscopy 
V. E. COSSLETT & W.C. NIXON 


The first comprehensive account of the use of X-rays for microscopical investigation. The 
authors discuss the main methods of X-ray microscopy, give practical details of their use 
for qualitative microradiography and quantitative microanalysis and describe their applica- 


tions in biology, medicine, metallurgy and technology. Cambridge Monographs on Physics 
80s. net 


Current Problems in Animal Behaviour 
EDITED BY W.H. THORPE & O. L. ZANGWILL 
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SYLVIA HONKAVAARA 
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The Structural Basis of Behaviour 
]. A. DEUTSCH 


An original and provocative treatment of topics of fundamental importance to psychology 
and the study of animal behaviour. Dr Deutsch presents a set of theories to explain vari- 
ous kinds of behaviour in terms of mechanisms that might be found in animal nervous 


systems or built as machines, and describes experiments which support these theories. 
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MITCHELL. Jr., John, KOLTHOFF, |. M., PROSKAUER, E.S.. and WEISS- 
BERGER. A. (edited by). Organic Analysis, Vol. 4. 9 in. » 6 in. (23 cm. - 
15-5 em.) Po. vii + 429 (New York Interscience Publishers, Inc. 
London : Interscience Publishers, Led., 1960.) 102s.* 

PEACOCKE, T. A. H. Small Scale Experimental Chemistry. 7) in. » 
Sin Pp. xii + 164. (London ;: Longmans, Green and 


Practical Organic 
1Scm.). Pp. xix+ 


PINDER, A.R. The Chemistr y of the Terpenes. 6in. 
iS Scm.). Pp. vii +223. (London : Chapman and Hall, Led., 1960.) 50s 
net.* 

PROCEEDINGS OF THE SYMPOSIUM ON THE CHEMISTRY OF 
CO-ORDINATION COMPOUNDS, Agra, February 7 and 8, 1959. Part! : 
Pp. ii + 148. Rs. 15.00. Part 2: Pp. ii +203, Rs. 25.00. Part 3: Pp 
x +302. Rs. 35.00. Three parts Rs. 75.00. in. « 7} in. (24cm... 18-5em.) 
(Allahabad : National Academy of Sciences, India, 1960.) 

RYSHKEWITCH, Eugene. Oxide Ceramics : Physical Chemistry and 
Technology. 9 in. «6in. (23 cm. 15-S5em.). Pp. viii+472. (New York : 
Academic Press, inc. ; London : Academic Press, inc. (London), Led., 1960.) 
16 dollars.* 

SKELLON, J. H. A Concise Scheme of Volumetric Analysis for General 
Certificate, Advanced Level, Intermediate and First Medical Examinations. 
in. S$ im. 13 Pp. vi + 58. (London: Sir Isaac Pitman 
and Sons, Led., 1960.) 65. 6d. net.* 

SMITH, Ivor (edited by). Chromatographic and Electrophoretic Tech- 
niques. Vol. 1: Chromatography. Second edition. Pp. xvii+ 617. apr 
vet. Vol. 2: Zone Electrophoresis. Pp. viii+215. 30s. net. 8} i 
5] in. Q2 em. 1S em.). (London : William Heinemann (Medical Books), 
Led., 1960.) 

STACEY, M., TATLOW., J. C., and SHARP, A. A. (edited by). Advances 
in Fluorine Chemistry, Vol. 1. 10 in.» 6} in. (25-5 cm. 16 cm.). Pp. 
vii +203. (London : Butterworths Scientific Publications, 1960.) 45s.* 

STEWART, C. P., and STOLMAN, A. (edited by). Toxicology : Mechan- 
isms and Analytical Methods, Vol. 1. 9} in. x 6} in. (23 Sem.» l6cm.). Pp. 
«vii+774. (New York: Academic Press, inc. London: Academic 
Press, inc. (London), Led., 1960.) 22 dollars.* 

SWALLOW,A.J. Radiation Chemistry of Organic Compounds. (Inter- 
national Series of Monographs on Radiation Effects in Materials, Vol. 2). 
BE in. « SJ in. (22 em. x 1S em.). Pp. xiii +380. (London and New York : 
Pergamon Press, 1960.) 84s. net.* 

THE A. T. GREEN BOOK. (Dedicated to Arnold Trevor Green.) By 
his ey” of the British Ceramic Research Association. 10 in. » 6} in. 
em. 16 cm.). Pp. «+309. (Penkhull, Stoke-on-Trent British 
Ceramic Research Association. 1959.) n.p.* 

WALLWORK, S.C. Physical Chemistry for Students of Pharmacy and 
Biology. Second edition, revised. 8) in. 5) in. (21-5 14 em.). Pp. 
xi +354. (London : Longmans, Green and Co., Led., 1960.) 18s.* 

WEISSBERGER, Arnold (edited by). Physical Methods of Organic 
Chemistry, Part 3. Third edition, completely revised and augmented. 
(Technique of Organic Chemistry, Vol. |, Part 3.) 9 in. « 6 in. (23 cm. » 
Pp. xii + 1799-26345 13. (New York Interscience Publishers 
Inc. London : Interscience Publishers, 1960.) 


WHEELER, T. S.. and PARTINGTON, }. R. The Life and Work of 
William Higgins, Chemist (1763-1825), including reprints of "A Compare 
tive View of the Phiogistic and Antiphlogistic Theories’ and ‘Observation: 
on the Atomic Theory and Electrical Phenomena’’ by Wiliam Higgins 

in. Q2 em. cm.). Pp. wii +173 xiv 496. (London anc 
New York Pergamon Press, 1960.) 60s. net. * 


Technology 


BEEBY-THOMPSON, A. Oil Pioneer Selected Experiences and 
incidents Associated with Sixty Years of World-Wide Petroleum Explora 
tion and Oilfield Development. 9} in.» 6) in. (235 cm.» 165 cm.). 

544 32 plates. (London: Sidgwick and Jackson, Ltd., 1961.) 

BIGGS, W.D. The Brittle Fracture of Steel. 9 in. - 6 in. (23 cm. 
cm.). Pp. xxvi +420. (London: Macdonald and Evans, Ltd., 1960.) 70s 
net.* 

CHALMERS, Bruce, and QUARRELL, A. G. (edited by). The Physica 
Examination of Metals. Second edition. 9} in. - 6} in. (23 Sem. « 16cm.) 
Pp. vii 917. (London: Edward Arnold (Publishers), Led., 1960.) 168: 
net.* 

CONN, G. K. T. (edited by). 
Papers revised and reprinted from Research, Vol. II, 
9] in.» 7] in. QS cm.» 185 em.). Pp. 74. (London 
Scientific Publications, 1960.) 10s. 6d.* 

GLINER, B. M. Determination of the Mechanical and Technologica 
Properties of Metals. Translated from the Russian 2nd edition. Translation 
Editor: E. Bishop. 8) in. 5) in. (21-5 cm.» 14 cm.). Pp. ixn+ 160 
(London and New York : Pergamon Press, 1960.) 50s. net.* 

KOROTKOV, K. P.,. MAYOROV, H. P., SKVORTSOV, A. A., anc 
AKIMENKO, A.D. The Continuous Casting of Stee! in Commercial Use 
Translated from the Russian Sy V. Alford. Edited by Dr. H. T. Protheroe 
8} in. 5} in. (22 cm. « 1S cm.). Pp. x4 171, (London and New York 
Pergamon Press, 1960.) 50s. net.* 

LANG, Ruth (compiled and edited by). Laboratory and Workshop 
Notes 1956-1958 : a Fifth Selection reprinted from the Journal of Scientific 
Instruments, in. 5} in. (22 em. 15 cm.). Pp. xii+218. (London 
Edward Arnold (Publishers), Led., 1960.) 40s. ner.* 

SELL, George (edited by). Planning for Productivity in the Oil Industry 
Report of the Summer Meeting of the Institute of Petroleum held at Bourne 
mouth, 25-28 May, 1960. 8] in. in. (22cm... 1S cm). Pp. wii 16! 
(London : The Institute of Petroleum, 1960.) 35s.* 


Semiconductor Technology : a Series of 
1958, and 12, 1959 
Butterworths 


Astronomy 


Space Research by Rocket and Satellite. (Arrow 
Science Series.) 7} in. n. (19 125 cm.). Pp. 12844 places 
(London : Arrow Books, Ltd., 1960.) Cloth 10s. 6d. net. ; Paper Ss. net.* 

BROWN, Ernest W. An Introductory Treatise on the Lunar Theory 
8) in. in. cm.» 14 Pp. xvwi+ 292. (New York: Dover 
Publications, Inc. ; London : Constable and Co., Ltd., 1960.) 2 dollars.* 

CHANDRASEKHAR, S. Principles of Stellar Dynamics. Enlargec 
edition. 8} in. « Spin. (21 cm.» 14em.). Pp. x+313. (New York : Dover 
Publications, Inc. ; London : Constable and Co., Ltd., 1960.) 2 dollars.* 

CHAUVENET, William. A Manual of Spherical and Practical Astronomy 
Vol. | Spherical Astronomy. Pp. 708. Vol. 2: Theory and Use of 
Astronomical Instruments. Fifth edition, revised and corrected. 8 in. 
5} in. (20 em.» 13. cm.). (New York : Dover Publications, Inc. ; London 
Constable and Co., Ltd., 1960.) 2.75 dollars each volume.* 

COULSON, Kinsell L., DAVE, Jitendra V., and SEKERA, Zdenek 
Tables Related to Radiation Emerging from a Planetary Atmosphere with 
Rayleigh Scattering. {tt} in.» 8} in. (28S cm.» 22 cm.). Pp. «+548 
(Berkeley and Los Angeles: University of California Press ; London 
Cambridge University Press, 1960.) 116s. net.* 

NEWCOMB, Simon. A Compendium of Spherical Astronomy with its 
Applications to the Determination and Reduction of Positions of the 
Fixed Stars. 8 in. = 5} in. (QO em.» 13. cm.). Pp. xwiii+ 444. (New York 
Dover Publications, Inc. ; London : Constable and Co., Ltd., 1960.) 2.25 
dollars.* 

PLUMMER, H.C. An Introductory Treatise on Dynamical Astronomy 
8} in. 54 in. QI 14 cm.). Pp. xix +343. (New York: Dover 
Publications, Inc. ; London : Constable and Co., Ltd., 1960.) 2.35 dollars.* 

SHAPLEY, Harlow (edited by). Source Book in Astronomy, 1900-1950 
9 in.» 6in. QI em. « 1S Sem.). Pp. xv +423. (Cambridge, Mass. Harvard 
University Press ; London : Oxford University Press, 1960.) 80s. net.* 

THE AMERICAN EPHEMERIS AND NAUTICAL ALMANAC FOR THE 
YEAR 1962. 10 in.» 7 in. (25:5 em.» 18cm.). Pp. vii+514. (Washingtor 
D.C. : Government Printing Office, 1960.) 4 dollars.* 


BOYD, R. L. F 


Meteorology : Geophysics 


BEYNON, W. J. G. (edited by). Some lonospheric Results obtained dur- 
ing the International Geophysical Year: Proceedings of a Symposiur 
organized by the URS!,AG!I Committee, at Brussels, Belgium, September 
1959. Gin.» 6in. (23cm. = 15-Sem.). Pp. xi+401. (Amsterdam : Elsevier 


Publishing Company ; London: D. Van Nostrand Company, Ltd., 1960 
72s.* 


The Story of Oceanographic 


COWEN, Robert C. Frontiers of the Sea 
Pp. 307 + 21 plates. (London 


Exploration. » 6in. (23cm. » 15 Sem.) 
Victor Gollancz, Led., 1960.) 25s. net.* 

DUNN, Gordon E., and MILLER, Banner!. Atlantic Hurricanes. 9) in 

6} in. (23-5 em. = 16em.). Pp. xx +326. (Baton Rouge : Louisiana State 
University Press ; London : Interscience Publishers, Led., 1960.) 75s.* 

KRINOV, E. L. Principles of Meteoritics. Translated from the Russian 
by Irene Vidziunas. Translation edited by Harrison Brown. (Internationa! 
Series of on Earth Sciences, Vol. 7.) 8} in.» 5} in. Q2 em 
1S cm.). Pp. xi+ ae 7 plates. (London and New York: Pergamon 
Press, 1960.) 70s. n 

OCEANIC OBSERVATIONS OF THE PACIFIC, 1950. II} in. « BP in 
(28:5 22cm.). Pp. xxviii + 508. (Berkeley and Los Angeles Univer- 
sity of California Press ; Tokyo: University of Tokyo Press, 1960.) 4.50 
dollars.* 

OCEANIC OBSERVATIONS OF THE PACIFIC 1955 The Norpac 
Atlas. Prepared by the Norpac Committee. 2! in.» 15} in. (53 em. - 
38 5cm.). Pp. tt) 120 plates. (Berkeley and Los Angeles University o! 
California Press | Tokyo : University of Tokyo Press, 1960.) ap * 
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Geology : Mineralogy 


Alluvial Prospecting and Mining. Second. revised 
edition. 9} in. 6} in. (23-5 cm. 155 cm.). Pp. x +245. (London and 
New York : Pergamon Press, 1960.) 42s. net.* 

HARKER, Alfred. Petrology for Students: an Introduction to the 
Study of Rocks Under the Microscope. Eighth edition revised by C. E 
Tilley, S$. R. Nockolds and M. Black. (Cambridge Geological Series.) 
7) in. S in. (18-5 125 em.). Pp. viii 283. (Cambridge: At the 
University Press, 1960.) 15s. net ; 1.95 dollars.* 

INTERNATIONAL MINERAL PROCESSING CONGRESS 1960: Pro- 
ceedings of a Congress arranged by the Institution of Mining and Metallurgy, 
held on 6th to 9th April, 1960, Church House, Westminster, London. 
Bj in. = SP in. QUScm.» 1Sem.). Pp. xiii+ 1118. (London : Institution of 
Mining and Metallurgy, 1960.) 100s. 14.50 dollars. * 

SWINEFORD, Ada (edited by). Assisted by FRANKS, Paul C. Clays and 
Clay Minerals, Vol. 8 : Proceedings of the Eighth National Conference on 
Clays and Clay Minerals, Norman, Oklahoma, October |1-14, 1959. 9 in 

6 in. (Q3.cm. 15-5em.). Pp. ix 292. (London and New York Perga- 
mon Press. 1960.) 63s. net.* 


GRIFFITH, S. V. 


General Biology : Natural History 
Zoology : Botany 


ANSELL, W. F.H. Mammals of Northern Rhodesia 
List with Keys, Notes on Distribution, Range Maps, and Summaries of 
Breeding and Ecological Data. 8} in. (22cm. 1S em.). Pp. xxx 
180 +7 plates. (Lusaka : Government Printer, 1960.) 12s. 6d. 

BLANDINO, S. J. Giovanni. Problemi e Dottrine di Biologia Teorica 
9) in.» 64 in. (24 cm.» 165 cm.). Pp. «+279. (Bologna: Edizioni 
Minerva Medica, $.A., 1960.) 2,500 lire.* 

BOND, James. Birds of the West Indies. 7) in. 5 in. (19:5 cm 
125 em.). Pp. 25648 plates. (London : William Collins, Sons and Co 
Ltd., 1960.) 35s. net.* 

BOURNE, G. H.,and DANIELL!. J. F. International Review of Cytology, 
Vol. 9. 9 in. «6 in. (23 155 cm.). Pp. ix+ 424. (New York 
Academic Books, Inc.; London: Academic Books, Inc. (London), Ltd 
1960.) 13 dollars.* 

BURES, Jan, PETRAN, Mojmir, and ZACHAR, Jozef. Electrophysiologi- 
cal Methods in Biological Research. 9} in. - 6] in. (24 cm.» 17 cm.). Pp. 
515. (Prague : Publishing House of the Czechoslovak Academy of Sciences 
1960.) Cena vazaného vytisku Kes 54.* 

CLIFTON, Charles E. (edited by). In association with RAFFEL, S., and 
STARR, M. P. Annual Review of Microbiology, Vo!. 14. 9 in. - 6 in. 
(23 em. « 15:5 cm.). Pp. vii+ 391. (Palo Alto, Calif.: Annual Reviews 
inc., 1960.) 7 dollars.* 

DALE, Alan. Observations and Experiments in Natural History. 7) 
mm. Sin. (19 em. Pp. 184+ plates. (London : William 
Heinemann, Ltd., 1960.) 12s. 6d. net.* 

HUET, Marcel. Traité de Pisciculture 
6} in. (24 cm. 16 cm.). Pp. xii + 369 
Wyngaert, 1960.) 450 francs ; 9 dollars.* 

HYPOTHALAMUS-HYPOPHYSENSYSTEM UND NEUROSEKRETION 
Symposium in Tihany, Juni 1958. (Symposia Biologica Hungarica, Vol. |.) 
9} in. 6} in. 24 em. «17 em.). Pp. 207. (Budapest : Akadémiai Kiadé, 
1960.) 5 dollars.* 

JAEGER, Edmund C. The Biologist's Handbook of Pronunciations. 74 
mn. 42 in, (19. cm.» 12 em.). Pp. xvi+ 317. (Springfield, Charles C 
Thomas ; Oxford : Blackwell Scientific Publications, 1960.) 54s.* 

MACDONALD, W. W. (edited by). Malayasian Parasites, XXXV- 
XLIX. (Studies from the Institute for Medical Research, Federation of 
Malaya, No. 29.) 9} 7} in. 18S5cem.). Pp. 251. (Kuala 
Lumpur : Institute for Medical Research, 1960.) 9 Malayan dollars ; 2/s 
3 U.S. dollars.* 

MARSHALL, A. J. (edited by). 
Birds, Vol. 1. 9} in. « 6} in. (23:5 cm 
York : Academic Press, inc London : 
Led., 1960.) 14 dollars.* 

MILLARD, N.A.H., and ROBINSON, J. T. The Dissection of the Spiny 
Dogfish and the Platanna. Third edition (revised) 1955, reprinted 1959 
7 in. x 43 in. (18 cm.» 12 em.). Pp. vii+ 103. (Cape Town: Maskew 
Miller, Led. ; London : Bailey Bros. and Swinfen, Ltd., 1959.) 10s. 6d.* 

PAULING, Linus, and ITANO, H. A. (edited by). Molecular Structure 
and Biological Specificity: a Symposium sponsored by the Office of 
Naval Research and arranged by the American Institute of Biological 
Science, held in Washington, D.C., October 28, 29, 1955. Second printing. 
(Publication No.2.) x 6in. (23. 15-S5em.). Pp. vi +195. (Wash- 
ington, D.C. : American Institute of Biological Science, 1960.) 5.75 dollars.* 

PRINCE, Jack H., DIESEM, Charles D., EGLITIS, Irma, and RUSKELL, 
Gordon L. Anatomy and Histology of the Eye and Orbit in Domestic 
Animals. 10 in.» 7 in. (25°5 cm. 18 cm.). Pp. xi+307. (Springfield, 
tl. : Chartes C. Thomas; Oxford: Blackwell Scientific Publications, 
1960.) 126s.* 

PROCEEDINGS OF THE TENTH CONGRESS OF THEINTERNATIONAL 
SOCIETY OF SUGAR CANE TECHNOLOGISTS, Hawaii, 3rd-22nd May, 
1959. 10 in.«7 in. 25-5 em. 18 em.). Pp. 1174. (Amsterdam : 
Elsevier Publishing Company ; London: D. Van Nostrand Company 
Led., 1960.) 170s.* 

QUER, P. Font. Physiology of Plants. (Arrow Science Series.) 7} in 
5 in. (19 em.» 12:5 cm.). Pp. 12844 plates. (London: Arrow Books, 
Led., 1960.) Cloth 10s. 6d. net ; Paper Ss. net.* 

REPORT OF COMMITTEE Iii ON PROTECTION AGAINST X-RAYS 
UP TO ENERGIES OF 3 MEV AND BETA- AND GAMMA.-RAYS FROM 
SEALED SOURCES. (Recommendations of the International Commission 
on Radiobiological Protection. ICRP Publication No. 3.) 9} in.» 7} in. 
(25 cm. = 18:5 cm.). Pp. vi+ 84. (London and New York: Pergamon 
Press, 1960.) 2Is.* 

ROTH, Louis M., and WILLIS, Edwin R. The Biotic Associations of Cock- 
roaches. (Smithsonian Miscellaneous Collections, Vol. 141, whole volume.) 
6in. Q3 155em.). Pp. vi+ 470+ 36 plates. (Publication 4422.) 
(Washington, D.C Smithsonian Institution, 1960.) n.p.* 

SANCHEZ-MONGE Y PARELLADA,. Enrique. Genetics. 97 in 
7 in. QS em.» 1B em.). Pp. xii + 437. (Madrid Enrique Sanchez-Monge y 
Parellada, Instituto Nacional de Investigaciones Agronomicas, 1961.) 380 
pesetas.* 


a Revised Check 


Troisiéme édition. 9) in 
(Bruxelles : Editions Ch. de 


Biology and Comparative Physiology of 
16 em.). Pp. xii+518. (New 
Academic Press, Inc. (London) 


SEITNER, Philip S. (edited by). In co-operation with LIVINGSTON 
George A., and WILLIAMS, Ann S. Biology Code of the Chemical-Biologica! 
Coordination Center : a System for Coding Results, Procedures, and Con- 
ditions of Tests for Biological Responses to Chemicals. (Publication No 
790.) Pp. viii } 222. Key to the Biology Code of the Chemical-Biological 
Coordination Center. (Publication 790K.) Pp. iv+210. It in. «9 in 
(28 cm. - 23 cm.). (Washington, D.C National Academy of Sciences— 
National Research Counci!, 1960.) 7 dollars per volume or !2 dollars per 


t 
STERN, Curt. Principles of Human Genetics. Second edition. 9} in 
6} in. (24cm. 16 em.). Pp. x +753. (San Francisco and London : W.H 

Freeman and Company, 1960.) 68s.* 

STRATTON, G. Burder (edited by). The Zoological Record, Vol. 94 
Records of Zoological Literature relating chiefly to the year 1957. 8) in. - 
54 in. (215 cm. 14 em.). Pp. 1342. (London: Zoological Society of 
London, 1960.) !6Cs.* 

STREHLER, Bernard L., EBERT, James D., GLASS, H. Bentley, and 
SHOCK, Nathan W. (edited by). The Biology of Aging - a Symposium 
held at Gatlinburg, Tennessee, May !-3, 1957, under the sponsorship of 
the A.1.B.S.. and with support of the National Science Foundation. (Publica- 
tion No.6.) Yin.» 6in. (23cm. 1S5em.). Pp. vii 364. (Washington 
D.C. : American Institute of Biological Sciences, 1960.) 7.75 dollars.* 

URQUHART, F. A. The Monarch Butterfly. 9} in. 6) in. (23:5 em. 
16 cm.). Pp. xxiv+ 361+ 12 plates. (Toronto: University of Toronto 
Press ; London : Oxford University Press, 1960.) 52s. net.* 

UTKIN, 1. A. (edited by). Theoretical and Practical Problems of Medicine 
and Biology in Experiments on Monkeys. Translated from the Russian by 
Ruth Schachter. 8] in. in. (22cm... 1S em.). Pp. vii 276. (London 
and New York : Pergamon Press, 1960.) 63s. net.* 

WALKER, P. M. B. (edited by). New Approaches in Cell Biclogy 
Proceedings of a Symposium held at Imperial College, London, July 1959 
Fin. 6in. Q3cm.- 155 em.). Pp. viii 208. (London : Academic Press 
Inc. (London), Led New York : Academic Press. !nc., 1960.) 42s.* 


Agriculture : Horticulture : Forestry 


COLBORN, L. R. Vitamins in Animal Feeding. 9 in. « 6 in. (23 cm 
15 S5em.). Pp.wi+tlO. (London : Fertilizer Journal, Ltd., 1960.) 16s.* 

REPORT OF THE FIRST INTERNATIONAL AGRICULTURAL AVIATION 
CONFERENCE, !Sth-!8cth September 1959, Cranfield, England. 94 in 
6} in. (24cm. « 16cm.). Pp. 429. (The Hague : International Agricultural 
Aviation Centre, 1959.) 50s 7 dollars ; 290.M.* 

TAYLOR, Charles J. Synecology and Silviculture in Ghana. 9} in 
7 in. Q4em,. . 18cem.). Pp. xi + 418+ 120 places. (Edinburgh and London 
Thomas Nelson and Sons, Ltd., 1960. Published on behalf of the University 
College of Ghana.) 100s. net.* 

URQUHART, D. H. Cocoa. (Tropical Agriculture Series.) Second 
edition. 8} in.» 5} in. (22 15 em.). Pp. xxv+ 293+ 129 plates 
(London : Longmans, Green and Co., Ltd., 1961.) 40s. ner.* 


Biochemistry : Physiology 

AMBARD. L.. and TRAUTMANN, S. Ulcrafileration. 
American Lectures in Biochemistfy and Biophysics.) 
cm. 16em.). Pp.x +67. (Springfield, : Charles C. Thomas ; 
Blackwell! Scientific Publications, Led., 1960.) 36s.* 

BLADERGROEN, W. Problems in Photosynthesis. (A Monograph in 
the Bannerstone Division of American Lectures in Biochemistry and 
Biophysics.) 10in. 7 in. (25 Sem... 18 cm.). Pp. xiii + 198. (Springfield 
Ww Charles C. Thomas Oxford Blackwell Scientific Publications 
1960.) B4s.* 

BOYER, Paul D., LARDY, Henry, and MYRBACK, Kari (edited by) 
The Enzymes. Vol. 4: Hydrolytic Cleavage (Part A). Second edition 
completely revised. 9 in.» 6in. (23cm... 15-5 em.). Pp. xx+ 631. (New 
York Academic Press, inc London Academic Press, Inc. (London) 
Led., 1960.) 18 doliars.* 

BRADLEY, O. Charnock. 
revised by Tom Grahame. 
1434 36 plates. (Edinburgh and London 
25s. net.* 

DE ROBERTIS, E.D. P., NOWINSKI, W. W., and SAEZ, F. A. General 
Cytology. Third edition. 9} in. 6} in. (24 em. 16em.). Pp. xvi + 555 
(Philadelphia and London : W. 8B. Saunders Company, 1960.) 70s.* 

DELATTRE, A., et FENART, R. L'Hominisation du Crane: Ecudiée 
par la Méthode Vestibulaire. (Travail du Laboratoire de Craniologie 
Comparée de la Faculté Libre de Médecine de Lille.) 94 in. » 6} in. (24cm 
16 em.). Pp. 418. (Paris Editions de Centre National de la Recherche 
Scientifique, 1960.) 40 N.F.* 

FLORKIN, Marcel, and MASON, Howard S. (edited by). Comparative 
Biochemistry : a Comprehensive Treatise. Vol. 1 : Sources of Free Energy 
9 in. 6 in. em. . 15-5 em.). Pp. xxv + 590. (New York Academic 
Press, Inc London : Academic Press, Inc. (London), Ltd., 1960.) 18 
dollars.* 

GASCOIGNE, J. A., and GASCOIGNE, Margaret M. Biological Degrada- 
tion of Cellulose. (Organic Chemistry Monographs.) 8} in.» 5} in 
(22 cm. « 15 cm.). Pp. vi4 264. (London: Butterworth and Co. (Pub- 
lishers), Led., 1960.) 42s.* 

GOODFIELD, G.J. The Growth of Scientific Physiology : Physiological 
Method and the Mechanist-Vitalist Controversy, Illustrated by the Problems 
of Respiration and Animal Heat. 74 in. Sin. (190m. 12 5em.). Pp. 174 
(London : Hutchinson and Co. (Publishers), Ltd., 1960.) 18s. net.* 

GOODWIN, T. W. Recent Advances in Biochemistry. Fourth edition 
94 in. 6 in. 24cm.» 155 em.). Pp. vi¢+301. (London: J, and A. Chur- 
chill, Led., 1960.) SOs. net.* 

GORDON, Gavin C. Congenital Deformities. 
«18 em.). Pp. vii+ 128. (Edinburgh and London : 

., 1961.) 37s. 6d.* 

GRANT, J. K., and KLYNE, W. (ediced by). Steric Aspects of the Chemis- 
try and Biochemistry of Natural Products. (Biochemical Society Symposia 
No. 19, held at Senate House, University of London, 30 June 1959.) 9} in. 

6 in. (25 cm. « 155 em.). Pp. vii+ 1374 1 plate. (Cambridge: At the 
University Press, 1960.) Paper 20s. net ; Cloth 30s. net.* 

GREENBERG, David M. (edited by). Metabolic Pathways, Vol. 1. Second 
edition of ‘‘Chemical Pathways of Metabolism'’. 9} in. x 6} in. (23-5 cm. 

16 cm.). Pp. xv+ 572. (New York: Academic Press, Inc. : London : 
Academic Press, Inc. (London), Led., 1960.) 18 dollars.* 


(A Monograph on 
9} in. 6b om. (23-5 
Oxford 


The Structure of the Fowl. Fourth edition 
10 in. 6} in. (25:5 cm.» 16 em.). Pp. xii+ 
Oliver and Boyd, Ltd., 1960.) 


10 in.» 7 in. (25-5 em 
E. and S. Livingstone 
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Recent Advances in Pathology 
edition. 8) in Sim. Qi cm l4cm.). Pp. xi 459. (London j 
A. Churchill, Lcd., 1960.) 48s. net.* 

HEALD. P. J. Phosphorus Metabolism of Brain 
iSem.). Pp. vii 195. (London and New York 
42s. net.* 

HOLT, L. Emmett 
Selma E., and WALLACE, William M 
ments in Early Life. 9 in 6 in. Q3 cm 
York . New York University Press, 1960.) 

KARLSON. P. Kurzes Lehrbuch der Biochemie fur Mediziner 
Nacurwissenschaftier 10 n 7 in. (26 cm 18 cm.) Pp. xii 
(Scuttgart Georg Thieme Verlag 1961.) 29.700.M.* 

MUTING. Dieter. Der Aminosaduren-Haushalt des Menschen 
mittel-Forschung, 8 Berheft.) di in 6) in. 24 em 17 cm.). Pp 
(Aulendor!: Wurte Editio Cantor 1958.) 200.™.* 

NAUER, K. Fr. (herausgegeben von) Medizinische Grundlagenfor 
schung, Band 3 10} in Ti in. Q6 er 189-Scm.). Pp. 754. (Stute- 
gart : Georg Thieme Verlag 1960.) 178 0.M.* 

O'BRIEN, Richard DO Toxic Phosphorus Esters 
bolism, and Brological Effects. 6 in. Q] cm 
434. (New York Academic Press, inc London 
(London), Ltd., 1960.) 103s. 6d." 

PARISH. H. J., and CANNON D.A 
Tuberculins in Prophylaxis and Treatment 


HARRISON, C. V. (edited by) 


(22 cm 


8) in Siin 
1960.) 


Pergamon Press 


PRATT, Edward L.. SNYDERMAN 
Protein and Amino Acid Require- 
Pp. 63. (New 
dollar.* 


GYORGY, Paul 


und 
331 


(Arzner- 


168 


Chemistry, Meta 
1S 5S cm.). Pp. xn 
Academic Press, Inc 


Antisera, Toxoids, Vaccines and 
Fifth edition. 8] in. S} in 
and S$ 


(22 cm 15 cm.). Pp. wii + 288 (Edinburgh and London E 
Livingstone, Led., 1961.) 37s. 6d. net 

PARKES. A. S. (edited by) Marshall's Physiology of Reproduction 
Vol. |. Part 2. Third edition 10 in. - 6) in. (25:5 cm 17 cm.). Pp 
«x + 877. (London ; Longmans, Green and Co., Led., 1960.) 240s. ner.* 


Phenolics in Plants in Health and Disease 
roup Symposium held at Bristol, April 
131. (London and New 


PRIDHAM, J. B. (edited by) 
Proceedings of a Plant Phenolics G 
1959. 9b in.» Gin. (23-5 em.~ 1S Sem.) Pp. ix 
1960.) 42s. net.* 


York Pergamon Press 

RAMEY. E. R., and O'DOHERTY, Desmond S Electrical Studies on the 
Unanesthetized Brain a Symposium tin 6! in. (23-5 cm 16 cm.) 
Po. «vi 423. (New York Paul B. Hoeber, inc., Medical Division of 
Harper and Brothers 1960.) 6 dollars.* 

RAVEN\ Ronald W. (edited by). Cancer Progress. 1960. 9] in. - 6! in 
(25 em. 17 em.). Pp. xv +242+16. (London Butterworth and Co 
(Publishers). Led.. 1960.) 60s.* 

RUSZNYAK, Istvan, FOLDI, Mihaly, and SZABO, Gyorgy. Lymphatics 
and Lymoh Circulation Physiology and Pathology Jin. « 6) in. Q3. cm 
Pp. 853. (London and New York Pergamon Press, 1960.) 140s 
net.* 

SELBACH H., und PLETSCHER, A. (herausgegeden von). Pharmaka 


mit Wirkung auf den Monoamin-Stoffwechsel des Zentrainervensystems 
(Symposium mit Unterstitzunf der Wissenschaftlichen Abteilung der 
Deutschen Homan-La Roche A.G., Grenzach Baden im William G. Kerck- 


hof-Institut, Bad Nauheim am 26 und 27 Juni 1959.) (Separatum Vol. 140 
No. |. Psychiatria et Neurologia.) Zin (255m 18cm.). Pp. 248 
(Basel und New York : S. Karger, 1960.) 32 Swiss franes.* 


SOBOTKA, Harry, and STEWART, C. P. (edited by). Advances in Clini- 


cal Chemistry, Vol. 3. 9 in. <6 in. (23 em. « 15 Scm.). Pp. xiii +400 
(New York Academic Press, Inc London Academic Press, Inc 
(London), Ltd., 1960.) 12 dollars.* 
STAUBER, Leslie A. (edited by). Host Influence on Parasite Physiology 
(Proceedings of the Annual Conference on Protein Metabolism.) 9} in 
(23:5 cm 1SSem.). Pp. vi + 96. (New Brunswick, NJ Rutgers 


in 
University Press 2 dollars.* 


1960.) 


SUTTON, H. Eldon (edited by) Genetics : Genetic Information and the 
Control of Protein Structure and Function Transactions of the First 
Conference, October 19, 20, 2! and 22, Princeton NJ. 9} in.» 6] in 
(23-5 em. » 16 em.). Pp. 229. (New York : Josiah Macy. Jr., Foundation 
1960.) 6 dollars.* 

TOMAN, Walter. An introduction to Psychoanalytic Theory of Motiva- 
tion, 9} in. « 6) in. (23-5 cm 16 cm.). Pp. x +355. (London and New 
York Pergamon Press, 1960.) 60s. net.* 


Technique of Fluid Balance : Principles and Manage- 
Second edition. 9 in. « mn 
Oliver and 


TOVEY. Geoffrey H 
ment of Water and Electrolyte Therapy 
(23 15 em.). Pp. wii 11S. (Edinburgh and London 


Boyd, Ltd., 1960.) 15s. ner.* 


Anthropology : Archxology 


Man and His Ancestry. 84 in.» 54 in 


BRODRICK, Alan Houghton 


(21-5 em. « 14 em.). Pp. 256+ 16 plates. (London Hutchinson and Co 
(Publishers), Lrd., 1960.) 35s. net.* 

DANIEL, Glyn The Prehistoric Chamber Tombs of France a Geo- 

orphological and Chronological Survey. !0in. «7in. 255 em 


graphical, M 


i@cm.). Pp. xx » 282+ 32 plates. (London Thames and Hudson, Ltd 
1960.) 70s. net.* 

MARINGER, Johannes. The Gods of Prehistoric Man. Translated from 
the German by Mary Ilford (The Weidenfeld and Nicolson History of 
Religion.) 9) in 6 in. (24 em cm.) Pp. xviii+ 219 + 63 photo- 
graphs. (London Weidenfeld and Nicolson, 1960.) 42s. net.* 

(edited by) Records of the American- 


Charles P 


MOUNTFORD 
ion to Arnhem Land, Vol. 2: Anthropology 


Australian Scientific Expedite 


and Nutrition. 10 in. 7) in. QS Sem. 19 em.). Pp. xiii + SIS. (Park- 
ville, Victoria Melbourne University Press London Cambridge 
University Press, 1960.) 126s. net ° 

YADIN. Yigael, AHARONI, Yohanan AMIRAN, Ruth, DOTHAN 
Trude. DUNAYEVSKY, Immanuel, and PERROT, Jean Hazor Il an 
Account of the Second Season of Excavations, 1956 (The James A. De 
Rothschild Expedition at Hazor.) With a contribution by S. Angress 
13h in. 92 in. (34 em. 2S em.) Pp. xxiv + 1744210 plates. (Uerusalem 


Magnes Press of the Hebrew University London Oxford University 


Press. 1960.) 178s. 6d.* 

ZUBRZYCKI, Jerzy and KUSKIE, Nancy immigrants in Australia 
a Demographic Survey based upon the 1954 Census. 9} in. « 6in. (2S em 
1$S cm.). Pp. xvii + 118 (Melbourne Melbourne University Press ; 
London : Cambridge University Press. 1960. Published on behalf of the 
Australian National University.) 57s. 6d.° 
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Philosophy : Psychology 


DAVID. Henry P., and BRENGELMANN, J. C. (edited by). Perspectives 
in Personality Research. 8) in. 5} in. QUES cm iScm.). Pp. ix + 370 
(London : Crosby Lockwood and Son, Ltd., 1960.) 50s. net.* 

EYSENCK, H. J. (edited by) Experiments in Personality. Vol. | 
Psychogenetics and Psychopharmacology. Pp. x 262. Vol.2: Psycho- 
diagnostics and Psychodynamics. 8} in. 5, in (QQ2cm 1Scm.). (London 


net each volume.* 


an Introduction to Pheno 
QQt-5 em. « 13 cm.) 
9-50 guilders ; cloth 


Routledge and Kegan Paul, Ltd., 1960.) 40s 
HUSSERL, Edmund. Cartesian Meditations 
menology. Translated by Dorion Cairns. in Si in 
Pp. xii 157. (The Hague : Martinus Nijhoff, 1960.) 
bound 13 25 guilders.* 
VON SENDEN, M The Perception of Space and Shape 


Space and Sight 
With Appendixes 


in the Congenitally Blind Before and After Operation 

by Prof. A. H. Riesen, G. J. Warnock and Prof. J Z. Young. Translated by 
Peter Heath. 8; in.« 5} in. (22 cm.. 15 cm.). Pp 348. (London 
Methuen and Co., Ltd., 1960.) 42s. net.* 

YOLTON, John W The Philosophy of Science of A. S. Eddington 
91 in. in. (24 em. - 16 cm.). Pp. xin (The Hague: Martinus 
Nijhoff, 1960.) 11 50 guilders.* 

Miscellany 

AMOS. A.J. (edited by). Pure Food and Pure Food Legislation. 7 on 
Sin. (18 cm 12-5 cm.). Pp. xii 167. (London: Butterworth and Co 
(Publishers), Led., 1960.) 2Is.* 

BIOGRAPHICAL MEMOIRS OF FELLOWS OF THE ROYAL SOCIETY 
6. 7 in. (25:5 cm 18 cm.). Pp. 295 - 17 plates. (London 
The Royal Society, 1960.) 30s.* 


BRONOWSK!, J.. and MAZLISH. Bruce. The Western Intellectual Trad: 


tion from Leonardo to Hegel. 8} in. in. (21:5 cm. 14 em.). Pp 
uvin + $22 (London Hutchinson and Co. (Publishers), Led., 1960.) 
30s. net.* 

BROOKES. B. C. (edited by). Editorial Practice in Librarves Bi in 
Si in. Q15 em 14cm.). Pp. 204+ 12 plates. (London Aslib, 1961.) 
27s. 6d.* 


BUXTON.,C. R., and JACKSON, H. Sheldon. Translation from Russian 


for Scientists. in. - 5} in. (22cm. 1Sem.). Pp. xix 299. (London 
and Glasgow : Blackie and Son, Led., 1960.) 30s. net.* 
CALDER, Ritchie. Agony of the Congo. 8} in. in (22cm 


Victor Gollancz, Ltd., 1961.) 16s. net 


Pp. 160. (London 
Growing Old in a Mechanized World 


CLARK, F. Le Gros the Human 


Problem of a Technical Revolution (Studies of Ageing within the Condi- 
tions of Modern Industry.) 8) in. 5} in. QES cm 14 cm.). Pp. 147 
(London : The Nuffield Foundation, 1960.) 7s. 6d. net.* 

DUKES, Cuthbert E. (edited by). Cancer of the Rectum (Neoplastic 
Disease at Various Sites, Vol. 3.) 10 in.» 7 in. (255 cm. - 18 em.) Pp 
xiii +304. (Edinburgh and London: E. and S. Livingstone, Ltd 1960.) 
50s. net.* 


EISELET. Loren C., HEMPEL. Car! G., SELDES, Gilbert, STIGLER, George 
}.. and HURST, Willard. Social Control in a Free Society. Edited, with a 
Preface by Robert E. Spiller. (The Benjamin Franklin Lectures.) 8) in 
S} in. QUS em 1Sem.). Pp. 139. (Philadelphia University of Pennsy!- 
vania Press . London : Oxford University Press, 1960.) 36s. net.° 

EUROPEAN RESISTANCE MOVEMENTS, 1939 1945 : First International 
Conference in the History of the Resistance Movements, held at Liége— 
Bruxelles-—Breendonk, 14-17 September 1958. 8} in. 5} in. (21 5 cm. 


14 cm.) Pp. xvii » 410 (London and New York Pergamon Press 
1960.) 40s. net.* 

FADEN. |. B. An Elementary Russian Science Reader 7) in. x 4} in. 
(185 cm. 12 em.). Pp. 62. (London: Methuen and Co., Ltd., 1960.) 

HARRIS. Z.S. Structural Linguistics. (Phoenix Books, No. 52.) Bin 
in. (20 cm. 13 em.). Pp. xvi 384. (Chicago University of Chicago 
Press London Cambridge University Press, 1960.) 2.25 dollars 
18s. 6d.* 

HENN. TR Science in Writing A Selection of Passages from the 
Writings of Scientific Authors, with Notes and a Section on the Writing 
of Scientific Prose. 8 in. . 5] in. QO cm 13 cm.). Pp. 248. (London 
George G. Harrap and Co., Ltd., 1960.) 20s. net.* 


JOHNSON, Harry M. Sociclogzy a Systematic Introduction. (inter 
national! Library of Sociology and Social Reconstruction.) 8; in. S} in 
(22 cm. « 1S em.). Pp 689. (London : Routledge and Kegan Pau! 
Led., 1961.) 42s. net.* 

JONES, Howard. Reluctant Rebels 
in a Residential Community. 8) in. in 


xvi 


Re-education and Group Process 
(22 cm. 15 cm.). Pp. wi 


234. (London : Tavistock Publications, Ltd 1960.) 30s. net.* 

LYLE, T. Keith, DOUTHWAITE, Cynthia, and WILKINSON, Jill. Re- 
Educative Treatment of Suppression Amblyopia Being an abridged English 
version of Jean Sédan's ‘Post Cure de |'Amblyope Rééduque.”* in 
Bi in. (2B cm. 21-Sem.). Pp. xii+ 135. (Edinburgh and London E. and 
S. Livingstone, Led., 1960.) 25s. net.* 


A History of Platinum from the Earliest Times 
to the Eighteen-Eighties. !0{ in. - 7) in. (26 cm 19 cm.). Pp. «+ 254 
(London . Johnson Matthey and Co., Ltd., 1960.) 35s.* 

SMITH. Cyril Stanley. A History of Metallography The Development 
of Ideas on the Structure of Metals Before 1890. 10 in. 7 in. cm 
18cm.). Pp. xxi 291. (Chicago : University of Chicago Press . London 
Cambridge University Press. 1960.) 8.50 dollars ; 68s.* 

UPROOTING AND RESETTLEMENT Papers presented at the Iith 
Annual Meeting of the World Federation for Mental Health, Vienna August 
1958. 6 in. (21-5 155 em.). Pp. 150. (London: World 
Federation for Menta! Health, 1960. Distributed by H. K. Lewis and Co 
Ltd). 10s. net.* 

John. Primitive Physic. 7) in. 5 in. (19 cr 
Pp. 127. (London : The Epworth Press 1960.) 12s. 6d. net.* 

WILDENHAIN, Marguerite. Pottery : Form and Expression 
printing. tt 81 in. (2Bcm.- 21-Sem.). Pp 149. (New York 
hold Publishing Corporation London : Chapman and Hall, Ltd 
Published for the American Craftsmen’s Council, New York.) 52s 

WILLIAMS, Dorian (edited by). The Horseman's Year 1961 
64 in. (23 cm.» 165 cm.)._ Pp. 160 . 125 illustrations xxxvi 
William Collins, Sons and Co., Ltd., 1960.) 21s. net.* 


McDONALD, Donald 


12:5 cm.) 


Second 
Rein- 
1960 
net.* 

9in 

(London 
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100-CHANNEL PULSE HEIGHT ANALYZER 


KICKSORTER 


Manufactured by Computing Devices of Canada, Limited, from specifications prepared by Atomic Energy of Conoda, Limited 


88% TRANSISTORIZED 


B Printed Circuitry 
Low Maintenance —High Reliability 
® Low Power Consumption—120 Watts 


@ No Ventilation or Cooling Problems 


VERSATILE DATA PRESENTATION 
Oscilloscope Display 


@ Binary Manual count readout allows the count on any 
channel to be displayed in digital form. 


® Magnetic Core Memory —65,535 counts can be stored 
per channel. 2 


Permanent Count Storage—sixteen magnetic cores fo: 
each of the 100 channels. 


Highly Versatile—con be modified to accommodecte 
most applications which require additional features. 


Pree 


The Chalk River “Kicksorter” is designed to spa) 
random pulses of various amplitudes and shapes 
sort them according to amplitude into 100 chan 
nels, and store a record of the counted pulses in a 
magnetic core memory. This computer, with its 
magnetic core memory and versatile data display 
system, makes it possible to observe the puls« 
amplitude spectrum as it accumulates or after it 
has accumulated. 

In addition to its wide use in gamma spectros- 
copy, the “kicksorter’’ has many applications in 
medical research, neutron time-of-flight studies, 
radioactive fallout studies, shielding studies, oil 
well and uranium logging, neutron activation 
analyses, measuring of radioactivity in humans 
and other areas. 

The analyzer is designed so that information 
accumulated may be displayed or read out in var 
ious ways. Data may be observed on the oscillo 

scope, or information already accumulated in the 
The convenience and speed of ovtomatic printout con be obtained by adding memory core may be displayed on the screen, 
@ Decimal Scaler, a Print Control Unit, and an Electric Printer as accessories, : . 
shows with the Kichserter. Previcion lo Ghee made ta the circuliry fer the plotted on a strip chart recorder, or printed out 
oddition of o Pen Recorder for more accurate analog ovtput. in decimal form on an automatic printer. 


For additional information, wire or write to: 


| Sales Representative for Greot Britain 
“Condi | NUCLEAR ENTERPRISES (G.B.) LTD. 


DIVISION OF THE BENDIX CORPORATION BANKHEAD MEDWAY, SIGHTHILL, 
205 East 42nd Street | 
New York 17, N. ¥., US A. EDINBURGH 11, SCOTLAND 
Cable Address ‘Bendix or 
SALES AND SERVICE AVAILABLE THROUGHOUT THE WORLD. 


Xl 
| 
| 
| 
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PLENTY EASICLEAN 
in-line-mixer 


Rapid homogeneous blending. 

Suitable for light and viscous liquids. 

Patent Impelator head. 

Stainless steel construction. 

Dairy couplings. 

Full range of sizes (/aboratory model illustrated). 


LENT 


t SON Ltd 


NEWBURY, Berks., England. 


NEWBURY 2363 (5 lines) PLENTY. NEWBURY, TELEX TELEX: 84110 


chington ‘crystalline. and 
a enzymes and enzyme 


ye a reputation for de, 


listing of Worthington | 
write for your free a 


a ORPOR ATION 


> 
_ 
- 
{. 
4 
» 
on 
; 
Worthington Manual © | and Reagent brochure 


Supplement 


At Neston we make high-temperature, high-purity re- 
fractories, in such materials as Thoria and Magnesia, 
which cannot be bettered by refractories made anywhere 
else in the world. Collectively these with other very 
pure Recrystallised Alumina and Zirconia refractories 


MO 


MORGAN REFRACTORIES LIMITED - NESTON - 


toNATURE 


WIRRAL - 


of March 25. 1961 


'STABILISED ZIRCONIA 97°. Z 
PURE MAGNESIA 98°, MgO 
THORIA 99.9" 


are knownas Purox. Newly developed techniques allow us 
to make these refractories in sizes, and with an intricacy 
of form, that would have been impossible even a year 
or two ago. So when a job demands a refractory that 


seems unobtainable you may find what you need at... 


GAN 


efractories Ltd 


CHESHIRE - TELEPHONE: NESTON 1406 


NEMA/A 


; 
: 
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Of simple, robus? design Pulsometer High Vacuum 
The Pirani and lonisation types illustrated are ideal 


be supplied as free-standing. portable units or for 


mounting 


P.C.C.1. Gauge pressure range 
10° to 10°° Tort 


PULSOMETER 


HIGH VACUUM GAUGES 


Gauges 
are manufactured for all laboratory and industrial purposes 
for use 


where continuous pressure measurement is required and can 


panel 


W.<¢ Gauge with two 


overlapping ranges covering 


pressures from 10 to 10° Torr 


PULSOMETER 
HIGH VACUUM DIVISION 


Telephone : Reading 67182 


Stop Watches 


for scientific and industria! use are 
supplied to research establish- 
r and industrial 
weranizations Enquines 
are w omed 


Sectiovral catalogues 
and leaftets 
available: 
Watches, ston 
watches and 


Pr tmers and 
time interval meters 
trically contro!'cd 


watches 


Repair Service 


Model 603 1/10th second 
escapement split hands" 30 
minute recorder. NPL certificate 
if required. 


Watch stop watches and 
ks. Marine chronometer 


Instruments 


CAMERER CUSS 


Timing Division 
Makers of good Clocks and Watches since 1788 
at 54/56 NEW OXFORD STREET, LONDON. W.C.1 
MUScom 8968 /9 
Service and Repairs: MUSeum 2255. Our only other 
address: 91 Kingsway, W.C.2 


ENI 


(REGO. TRADE-MARK) 


PHASE SHIFTING 
TRANSFORMER 


This instrument provides 
convenient means for 
adjusting the phase angle 
or power factor 1n alter 
nating current circuits when 
testing single or polyphase 
service meters, wattmeters, 
or power factor indicators, 
etc It is also the simplest 
means for teaching and 
demonstrating Alternating 
Current Theory as affecting 
phase angle and power factor. 


Illustrated brochure free on request 


The ZENITH ELECTRIC CO. Ltd. 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 
Phone . WiLlesden 6581-5 Grams : Voltaohm, Norphone, London 


MANUFACTURERS OF ELECTRICAI EQUIPMENT 
INCLUDING RADIO AND TELEVISION COMPONENTS 


‘ 
8 ae 
| = 
OXFORD RD., READING, BERKS. et 
\ 
= = 4y 
tin ~ ov 
| 


n the end, the value of a 
microscope as a tool of 

research is decided by what the 
scientist can see with it. But there 
s more to a Leitz microscope than 
superb optical performance. Ponder 
t you will, the mechanical side 


You can fee/ the precision that is built 
into a Leitz microscope. You can 

feel it in silk-smooth move- 

ments, in rock-like rigidity 

and in acutely sensitive 

controls carefully grouped 

and positioned to minimise 
microscopy's relentless enemy, fatigue. 


There is in truth a great dea! more 
to a Leitz microscope than 

neets the eye. Not only is it the 
world’s finest microscope. 

It is, for countless thousands 

of experienced scientific workers, 
an ever reliable companion 


a microscope 


LEITZ ORTHOLUX binocular research microscope 
(built-in transmitted light), with combined photo 
tube, equipped here with photomicrographic 
attachment MIKAS and LEICA M1 camera body. 


a product 
of thoughtfulness 
and skill 


LEITZ INSTRUMENTS) LTD., 10 Mortimer Street, | ondon 


Was 
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LOW BUDGET RESISTANCE 
FILAMENTS 


TUNGSTEN, BARE WIRE ic 20 DELIVERY 


—— ALSO AVAILABLE: 


TUNGSTEN, GOLD PLATED HELIX 18 
TUNGSTEN, TEFLON CLAD 
For Chlorine and Fluorine HELIX | 23 @ Micro-Cell for use with Ys" 
Bearing Samples Packed Columns, VPC 
4 - - - Gas Blenders for Auto 
KOVAR (ALLOY OF STRAIGHT; 5 8 matic Mixing of Sases 
NICKEL, COBA‘“T, Temperature Regulated 
— Cells 
NOTES e Gos Density Detectors for 
(1) 12" Leads are 030 Kovar wie > fered For use with corrosive gases o: where vibration oF vec 
insulated with fiber gia: ee hock are present @ Portable and Panel 
(2) Tetlor ad tungsten helix sted mMasimu Response time is increased because of greater filament Instruments 
f 005 inch. Melting point af signal strength is diminished except where cur 
mate 250°C (482°F) rent (filament temperature) can be increased 


Thermal Conductivity Cells 


ACHEMA United Kingdom Distributor: Benelux Distributor: 
Exhibition June 9-17, 1961 Shandon Scientific Company Ltd. N. V. Bolansen-en Gewichtenfabriek 
Halle 7A 6 Cromwell Place Julion H. Becker 
Stand 02 London, S.W. 7 Crommelinicon 77 
Delft, Holland 


GOW-MAC instRUMENT COMPANY 


100 KINGS ROAD, MADISON. N. J., U.S.A CABLE ADDRESS. JIMAC. MADISON, N.J 
GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 


Colora laboratory stand ‘Quick’ 


The laboratory stand extends from 

6 to 26 cm. and can be easily and 
accurately adjusted to the required 
height. The top plate remains parallel 
ut all settings and when four clamps are 


ughtened the stand becomes rigid and 


secure 


— — — For further details and illustrated 
' Range of models ivailable , 4 hooklets on Colora Ultra and Cold 


‘ Thermostats write to the sole British 
Stand * Quick 13 cm 


Stand * Quick’ 13 R (non-slip) 3x cm. ‘ 
Stand Quick" 20 cm 

Stand * Quick 20 R (non-slip) cm De ail haralt 

Stand ‘ Quick * 30 cm 

Stand ‘ Quick’ 20 R (non-slip) cm 6 Cavendish Wi. 


Stand ‘Quick’ 40 (remanit cm 
Telephone : LAN. 6097. 


importers. 
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A-60 the new NMR 


The A-6O0 will be on exhibition 


at the Spring meeting of th 
British Radio Spectroscop 
Group. St 4ndrew 
md ~ 


A catalog and compiete 
specifications are 
Write today to Varian AG, 


Gubelstrasse 7, Zug, Switzeriand 


The achievement: reproducible 60 MC high resolution proton spectra that 
anyone can run 


Reproducible NMR spectra have never before been attainable on a rou- 
tine basis. Now, interpretation, cataloging, discussion and exchange of 
NMR spectral data will be greatly accelerated. 

60 megacycle NMR is the highest performance standard available. The 
A-60 achieves 1-part-in-10° resolution, yielding needed detail for research 
or analysis. 

Quantitative analysis is provided by an electronic integrator which is a 
built-in part of the A-60 NMR Spectrometer. 

Routine running of spectra by quickly trained non-professional employees 
is made practical by the reproducible spectra, which permits the use 

of precalibrated charts, by the simple, direct controls, and by the great 
reduction in required operator judgments. 

By observing only proton signals (hydrogen), the A-60 serves the great 
majority of NMR work while achieving sizeable operating advantages and 
instrument simplifications. 

Very small space requirements and non-critical environmental needs of 
the Varian A-60 mean that it can be readily installed in any laboratory. 
Price of complete system $ 23.750.— f.0.b. Palo Alto, California. 


VARIAN AG 


Switzerland 
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EWING 
EXTENSOMETER 


FOR VERTICAL OR HORIZONTAL TESTING MACHINES 
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Made to the design of the late Sir J. A 
Ewing, this instrument enables the variation 
of length of the specimen under test to be 
continuously watched and measured. It is 
applicable to large or small test pieces and 
affords the advantage that no part has to be 
touched while the test is in progress. The 
Extensometer is normally supplied to read in 
metric units but, if desired, can be in decimals 
of an inch. The standard instruments are 
suitable for two base lengths—50 and 200 mm 
or 2 and 8 inches between centres 


Send for List 241N. For future publications ask for Mailing Form N/3/61 


INSTRUMENT CO. LTD 


LONDON SW1 


CAMBRIDGE 


13 GROSVENOR PLACE 


SYDNEY 


318 Burns Bay Rd, 
Lane Cove, N.S W 


SCIENTIFIC 
ANALYTICAL CHEMICALS 


SERVICE 
AUSTRALASIA 


ABORATORY 


UST. RAL 


TO 


Adj 


1PPARATUS 


EQUIPMENT 


@ BRISBANE 


MELBOURNE BRISBANE ADELAIDE HOBART 


SCIENCE 


WIDE 


UCKLAND 


AUCKLAND WELLINGTON CHRISTCHURCH 
Newmarket, Auckland 
Now Zealand 
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vet observations have disproved them, beyond any 
doubt. 

These objections in do 
McCrea’s main idea, according to which, independently 
of the degree of theoretical development and instrium 
full 


influencing some remote 


themselves not affect 


on the effects 


mformation 
part of the 
ontinued thi 


ental improvement, 


uimiverse 
be obtained only by observations « 
determined and 
McCrea 


finite 


cosmologically 
from this 


peart of Space 


an objectively 


out 
considerable period of time infers 


that only theories embracing 


time may be considered as realistic 


In our opinion the most valuable idea in MeCrea’s 
ocommunicat is the delimitation of 
is obtainable by a newly developed inve 
is that he 


his 


ton what in 
principle 
Its main deficiency 
discovers i ith 


of 


vation 


programme 
the uncertainty, 
the 
cosmolovies 
MeCrea 
view, as we «ado 


establishe 


Wants to insert 


own cosmology mito framework well 


letined 
Neither ea 
sop} ical 


theories present 
tic ph lo 
the 
iD king 


! 


accept 
not sider 


osmolog cal 
theses which « not be 
The po sibility of 


following : 


be supertiiou 
uncderst 


Nature 1s 


(speculative 


night be om the 


first place, entitled to reject screntific 
are 
the 
exami 


any 


which 


prejudices considerations 
essentially 
background Here, as in all other 
nations, we have to take it for 
naccurate statement concerning Nature must, 
with an observational fact 
logical theory built) on 
provided it ts 


subjective 
screntifie 
granted that 
sooner 


or later, clash Conse 


quently, scientific 


every 
vulnerable’ 
is the 


wrong 


basis is justifiable, 
for example, in its predictions, so that there 
possibility for Nature to that it is 
No examples are needed to demonstrate the tremen- 
dous progress which could be rhade in 
through the disc of some theories which SO@ 
for the moment, to be controllable only in indirect 
ways, even if their formal aim is the examination 
of the universe as a whole, and the decision as to 
their scope is postponed for the fature. Therefore 
we consider mode! investigations as one of the possible 
examination 


pros 


theoretical methods of cosmological 
available at the present 
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ASTROPHYSICS 
Solar Wind and the Gegenschein 


To account for the motion of comet tails, Biermann 
has suggested that there is neutral ionized hydrogen 
streaming outward from the Sun, and that at the 
Karth’s orbit this plasma has a density typically 
f the order of 10® protons em.-* and a velocity of 
upproximately 500 km. see.-'. During periods of 
violent solar activity the velocity increases possibly 
to 1,500 km. sec.-' and the density 
or two orders of magnitude. Parker? has also shown 


mereases by one 


NAT 


URE 
for a hydrodynamic 
referred to ‘aa the 
th’s orbit the solar 
and 


that 
the 


wind’, and that 


expansion oft 
solar 
same density 


wind has 


velocity 
The interac 


the 


approxinate 
inated by Biermann 

solar corpuse ilar emanation 
geomagnet field 


years it has beon invoked iis the basic 


as esi 
ion ot a 
with in exceedingly complex, 
and for 
for oxpla ning a wick variety of yeo 

ind Lipper 
from the detlexion of 
direct observational evidence 


The purpose 


mechanism 


magnetic, atmospheric pheno 
mena Yet 


there 


apart comet tails 


little 
In support of the solar-wind hypothesis 


of this commnunreation is to direet attention to some 
additional 
the idea there is an 
streaming away from the Sun with a velocity 
to that estimated by Biermann and Parker. 
Since the pioneer work of Chapman and Ferraro’, 


avreed gt that the effect of a solar 


observational evidence which supports 


that interplanetary plasma 


close 


it has been nerally 


wind against the geomagnetic dipole 


estimated by 


t ing 
is to compress the field into a radius, variously 
authors, of 5-15 Earth radii 
Earth. Until recently. there 
agreement on the what 
field on the night side 


different 
on the Sun's sof the 


was rather less subject of 


happens to the geomagnetic 
of the Earth 
that some of the m 
the 


It now seems with reasonable certainty 
i¢ flux from the polar regions, 
is carried round to the 
stretched away 

this ‘arch’ of 
with the Earth 
Some 


flix 
the 
does 
field at 
originating from 
and 
earried away*® as a 


auroral ta 
the 


above 
ana lines are 
Karth by 
tie flux 


magnetic 


night -side 
from the 


potar 


solar wind! ; 
not rotate 
lower latitudes. 
the geomagnetic 
embedded in the 


“wind carries 


or with the 
of the flux 
polar regions are 


an are 


line 
entangled 
solar wind 
chimney stack and thus form’ a 
magnetic tail the Earth. Piddington’ has also 
made the imteresting sugfestion that the gegenschein 
is located within the Earth's magnetic tail. 

The gegenschein, or counterglow, is a faint patch 
of light in the night sky te the ecliptic and 
directly opposite the Sun ins 


and spectroscope 


smoke from a 


to 


close 
Visual*.*, photometric 
observations by the Russian 
workers Astapovitch, Divari, Fesenkov, Karimov 
and Rozhkovski have established that the gegen 
schein glow is elliptical in shape and has a size 
roughly of 10° by 6°, with the major axis lying 
nearly along the ecliptic ; that it has short- and long 
term fluctuations in size and brightness which 
apparently have some correlation with solar, auroral 
and airglow activity ; that its position as determined 
by parallax measurements is variable and is at a 
mean distance of 20 Earth radi; that its emission 
spectrum in the visible range consists principally 
of lines common to the night airglow and that it 
has a small but variable displacement to the west 
of the midnight meridian amounting to a mean 
value of 3°. Roach and Rees'® have made photo 
metric studies, and conelude that the gegenschein 
and the adjacent zodiacal light aro due to separate 
and distinet concent rat1rons of particles, It thus 
appears that the known properties of the vegenschein 
are consistent with the idea of a slightly luminous 
magnetic tail to the Earth, and that the magnetic 
tail is in fact also the gaseous tail proposed by 
Arrhenius, Houzeau'* in ISS8S8, and later discussed by 
Evershed'® in 1902. The luminosity is presumably 
owing to the presence of atmospheric-type atoms 
which, initially. have migrated along the polar flux- 
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lines as ions and become enmeshed om the magnetic 
tail 

Since the Earth has an orbital velocity of +, 30 
it obvious that a solar 
wind of velocity rv, streaming radially away from the 
Sun will form a magnetic tail which is directed to the 
west of the midnight meridian. and if the angular 


displacement im then 
; col. 


Using the observed value of x 3% oat follows that 
the solar wind has a mear velocity of 600 kin, sec.-! 
This velocity is remarkably close to the value 
estimated by Biermann and Parker 

On looking for alternative possible causes of the 
gegonschein displacement one notices that if neutral 
atmospheric molecules are ejected, by some unknown 
means, from the Earth at a velocity ¢ in a direction 
away from the Sun, the conservation of angular 


momentum gives a westward displace ment of: 


% 2) 
tor R, where R is the radius of the Earth's 
orbit and ry is the distance of the moleeules For 


equal to 20 Earth radii, and ¢ equal to | kin. see. 
corresponding roughly to the mean speed at a tem 
perature of 103 °K., one finds that x is 3° as required. 
However, it would seem that the main weaknesses 
with this explanetion are ; first, that x is proportional 
tor, and therefore a gaseous tail observed froin the 
Earth would tend to spread westward in a noticeably 
asymmetric way ; secondly, that a large distribution 
in the values of » would mar the possibility of a 
definite and confined region of huminosity ; and 
thirdly, it encounters the hitherto unsolved problem 
of the gaseous tail theories of accounting for a practi 
cally non-divergent jet of gas’. 

In all probability the solar wind at the Earth's 
orbit is not direeted entirely racially from the Sun. 
and therefore equation (1) must be moditied to 

eot x 3) 
where », is the transverse velocity of the solar wind 
at. the Earth's orbit in the direction of the Earth's 
orbital motion If the angular momentum of the 
olar wind is conserved from the inner corona, the 
transverse velocity at the Earth is 0-01 km. see. ! 
and is too small to affect noticeably the position 
of the gegenschein. But if the solar wind and the 
Sun are electromagnetically coupled’? and tend to 
rotate together, the maximum possible distance from 
the Sun for co-rotation is 0 17 of the radius of the 
Earth's orbit, and corresponds to the Kepler orbit 
in which the angular velocity is that of the Sun. 
In this case the transverse velocity at the Farth is 
12 km. see.-', and according to equation (3) the solar 
wind has therefore a radial velocity of 360 km. see 
for a displacement of 3 

It must be admitted that our present knowledge 
of the gegenschein is inadequate and is far from being 
in a satistactory state The little that is known. 
however, is not inconsistent with the idea of a solar 
wind interacting with the geomagnetic field and 
producing a slightly luminous gas-magnetic tail 
to the Earth Therefore, if it is accepted that (1) 
the solar wind carries away a magnetic tail from the 
Earth, and that (2) the gegenschein is a luminosity 
associated with the magnetic tail, then the character 
istic westward displacement of 3° eontirms that the 
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solar wind has a mean velocity close to 500 km. 
E. R. Harrison 
\tomie Energy Research Establishment, 
Harwell, Dideot 


Hiermann, Z. Astrophys. 29 (1951); Z. Naturforech., 7, 4. 
127 


(1952) ‘Observatory, 77 109 (1957) 
Parker, EK. N., Astrophys. J., 128, 664 (1955); 182, 175 (lose 
Chapman. and Ferraro, V. C. A.. Terr. Magn. and Atmos, 
171 (1931); 87, 147 (1932 45, 245 (1940) 
Johnsen, Flos 30 (1960 
Zhigulev, V.N., and Romishevskii, BE. A., Doklady (Soviet Physic- 


Parker, N., Phys, of Flavts, 1, 171 (1958). 
Piddingt J. u theophusa. Res 65. 93 (1960) 


Astapoviteh. Prireda. 1, 25 (1050 
Pesenk V. Vestark Acad, Nauk, §, 05 (1050 
ixtron, Z.. 27, (1050) 


Rozhkovski, A istron. Z., 27. 2 

Divari,. N. B Z., 26. 355 (1049 

Karimov, M. 29. 6 

Roach, F. 1 ind’ Rees, M. H., The Airglow and Aurora, ovdit. 
Armstrong, E. and Dalgarno, A. (Pergamon, London, 

Houzean, Ciel et Tierrve, 1, 517 cited by Fesenkov, V. ¢ 

Evershed, J., Ohservatory, 22. 57, 272 (1902 

Hope. EB. R.. The Barth's Exterior Atmosphere and the Countergl: 
Scientific Inf. Service, Report T65R. (Defence Research Boar 
1 Canada.) rhis report contains the author’s own views 
translations of refs, 7-11 


List. R.. and Sehliiter. A.. Z. 38 100 


Existence of Net Electric Charges on Stars 


Pror. V. A. Battey has recently proposed’ an 
equation relating the electric charge on a star to the 
Newtonian gravitational constant and to the mass 
of the star. This equation has the form 


where is the electrostatic charge, 18 dimiension- 
less constant of approximately 0-03 for the Sun, G@ ts 
the yravitational constant. and .V/ is the mass of the 
star. For the Sun, Q turns out to be 1-5 x 10" e.s.u. | 
wish to point out that equation (1) is closely related 
to @ similar equation which T have obtained for the 
vravitational fields in the imterior of fundemental 
particles (electrons and protons) by applying the 
Weyl theory of gauge invariance to the Einstem 

Rieci curvature tensor. 

Since in the original Wey! theory the dimensions ot 
a charged particle change as it moves from point te 
point in an electromagnetic field, it is necessary to 
alter this theory by imposing two constraints if it is 
to lead to results with physical meaning*. The first 
of these constraints limits the motion of the particle 
to that path between any two points along which 
the total change in the dimensions of the particle is 4 
minimum. This at once leads to the Lorentz ponder- 
motive force. The second constraint limits the 
possible paths still further by requiring that the 
dimensions of the particle take on their initial values 
when the particle returns to its starting point. This 
gives us the Bohr Sommerfeld quantum condition. 

If one® now enlarges the Einstein-Ricei curvature 
tensor by imposing the condition that it be gauge 
invariant, the additional terms that are obtained are 
related to the electromagnetic 4-vector and Max- 
wellian field. If an invariant is constructed with 
this enlarged tensor, and this is then taken as the 
Lagrangian density, one obtains the second-order 
Dirac equation as written down by Feynman and 
(iell-Mann' provided the radius of Gaussian curvature 
in the neighbourhood of the electron is placed equal 
to the Compton wave-length 
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the formula for the Gaussian curvatio 
contains the gravitational constant G as a factor, one 


is thus led to the following equation for / inside an 


snes 


electron (or proton) 


(2) 


where a is the fine strueture constant, 2 Ac. and e€ is the 
Thus the value of the gravitational! 


of the order of 10° 


electronic charge. 
constant inside an electron is 
units 

If we take the square root of 
equation for the Sun : 


(2) we obtain Bailey's 


(pie a ' my) 
provided we identify his constant & with the square 
root of the fine structure constant, ¢/(Ac)!.?. Of course, 
the two quantities are mumerically different, but that 
is simply because the quantity that we must use im 


place of if we wish to apply (3) to the Sun is : 


Q (4 


where J is the moment of mertia of the Sun, @ is its 
angular velocity, and ¢ is the speed of light. 

In other words, what is significant in formula (3) 
is not the appearance of Planck’s constant but 
rather the appearance of an angular momentum. It 
we are to apply (3) to the Sun, we must introduce a 
kind of ‘fine structure constant’ corresponding to the 
angular momentum and charge of the Sun. 

It in (4) we introduce Bailey’s value for Q and use 
the value of J obtaimed trom calculations of radius of 
vyration for solar models®, the value of 8 is about 
-O3 as postulated by Bailey 

What is perhaps more interesting is that (2) leads 
to the expression relating the mass and the radius 
of a finite universe as first derived by Einstein in 
1916. If we consider the universe as a closed system 
with intrinsic angular momention /@, then the radius 
R of the universe must be such that Re eo 
c/R. lf we now take to be KMR*, where 
is a numerical factor approximately unity, then the 
expression for G for the universe as a whole becomes 


This is just Eimstein’s formule for a universe ot 
radius R and mass ./. It is interesting to note that 
an equation of the form (2) has been suggested by 
Chandrasekhar*® as the general combination 
of the constants 4. ¢ and @. and the mass of the proton 
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and the Structure of Charged Particles (it 
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Pror. Morz’s model of an electrically charged 
fundamental particle is of particular interest because 
it directly contradicts the commonly held view that 
uravitational fields on the atomic seale are quite 
negligible. By means of some bold but simple 
hypotheses he appears to obtain a model of an electron 
for proton) which is capable of holding its parts 
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tovether ayainst the electrie forces of reprulsron 
between these parts. 

Prof. Motz’s comparison of his equation (2) with 
my equation (1) is also of interest, because it extends 
the similarity between astronomical systems and 
atomic systems which was first demonstrated by 
Bohr and Sommerfeld’s theories and their extension 
by Goudsmit and Uhlenbeck ; but here the similarity 
ix one between single constituents of these two kinds 
of systems. 


It is remarkable that the order of magnituck 
in the equation (1) is 


0-03 for the pure number % 
consistent with the values derived by Motz from 
his table of solar models published in his ref. 5 
[t should, however. be noted here that on recon 
of the data on which I based my first 
estimate of 3, [ have recently reduced its value to 
about 0-006 and correspondingly reduced the Sun's 
charge to about 3 102? e.s.u. But the uncer 
tainties in the data make even this recent estimate 
merely one of order of magnitude. 

In a recent communication! on the apparent steady 
component of the interplanetary magnetic field, it is 
shown that the findings of the magnetometer on the 
space probe Pioneer Vo during the first 50 days of 
operation strongly support the hypothesis that the 
Sun carries a large negative charge. But from that 
communication it may be inferred that in order to 
determine the value of 8 experimentally in this way 
it would be necessary to make measurements by 
means of instruments carried in space probes moving 
in different orbits. Sueh a determination of 6 is 
highly desirable, since it would be not only of interest 
to astronomers but also might be of value in con 
nexion with Prof. Motz’s considerations 
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Effect of Dissolved Air on the Viscosity 
of Water 


Warten at 20° C. is now widely used as the primary 
standard for viscosity measurement', the viscosity 
being taken to be 0-01002 poise as obtained by Swin 
dells, Coe and Godfrey*. and confirmed by Roscoe 
and Bainbridge’. The International Organiza 
tion for Standardization has recently proposed the 
international adoption of this value, but the question 
has arisen whether the viscosity depends significantly 
on the presence of dissolved air in the watert. We 
have now made very accurate measurements 
to determine the effect of dissolved air, and found 
it to be insignificant for present standards require 


some 


ments. 

The viscosity of air-saturated water has been 
measured relative to that of air-free water. The 
measurements were made using sealed suspended 
level viscometers incorporating fine platinum contacts 
by means of which electronic timing equipment is 
triggered. The viscometers were immersed in a stirred 
water-bath, the temperature of which was kept 
constant to within + 0-0007 deg. C. by a proportion. 
ing controller and méasured with a platinum resistance 
thermometer. Within a the concordance of 
tlow-times was IT part in 50,000 


set. 


— 
Bak 
4 
3 
| 
ii 


tlow-turne obtained at 20 


ith and without au at atmo phere 
mcometers was found to be 100125 


level Po obtain the corre 


0-00009 ata 
4) per cent confidence 
ponding ratio of kinematic viscosities, this figure 
4 parts in LOO 000 tor the ett 

f the pressure difference on the dimensions of the 
viscometers, and by a factor of 1-O0119 for the effect 
ifthe buoyancy of the water with respect to the water 
The resulting viscosity ratio does not 
More specifically, the 


m the Kimematie 


litfer significantly trom unmiby 


eftfoct fair at atmospheric pressure 


muity of water does not exceed 13 parts in LOO.000 


mntidence-level Phis statement 
ffects of the dissolved air and 
but it can be shown independently, by 
extrapolating data higher pre 
that the direct effect of a pressure of one atmosphere 


viscosity by no more 


it the 95 per cent ce 
relates to the combined « 
the pressur 
available for ‘SSUTES 
to change the than a few 
parts in 


and 30° 


no significant effect 
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A Phenomenon in n-Hexane prior to its 
Electric Breakdown 


study has been riack 


\ PRELIMINARY photographi 
wing a schlieren optical system in which a l-micro 
flash-light 

mes im 


applied to 


source was arranged to tlash five 


with a simale-stey, funetion 


highly 
recorded with a 


ve ‘Heetrodes immersed im 


puritied hexane. The events were 


rotating-rmurror Camera 
1, the first photo- 


examples shown in Fig 
n each series shows the undisturbed state of 


I 1. Synchronized schlieren photographs of pre- and post 


in m-hexane 
ipplication of a step function voltage, 
respectively, 7. 80, 150 and 220 wsec 


Ratio volt 


ifter the application 
BR th 


vanp-length 4, 325 kV /en kV 


pressure im the 


eakd 


NATURE 


wh phenomena 


the belt. 
the accelerator along with the Oliphant 


In each series the first photograph was taken 70 psec. before 
and the remaining photographs were taken 
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the liquid prior to the application of the voltage 


Rach second photograph, taken 7 usec atter the 


application of the voltage, shows that the refractive 
ndex in @ localized region at the pointed cathode 
has become different from that im the irrounding 


liquid, The extent of the localized region was observed 


reater with higher voltages under otherwise 


enomenon at the cathode can disappear 


Fig. 14) without breakdown ensuing, even with 
the voltage maintained. On the other hand, Fig. 1B 
shows a spark breakdown, which self-luminous 
and therefore recorded, about 20 usec. after the 


of the voltage The laa or 
record the bubble orig nating from the spark. Fig. 1¢ 
shows similar phe nomena pont ap with 
10 sex the application 


photographs 


the breakdown about after 
of the voltage 

All these phenomena are detectable 
sensitive than the 


with a shadow 
Which less 
thus the refrac 
must be greatly different from 
1, but known 


graph technique, 
schlieren techn que tive index of the 


region aft the cathode 


that of the surrounding lquir it is not 


whether it is higher or lower 


J.B 


Hakim* 
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Emission of Soft Electromagnetic 
Radiation from Metals by the Impact 

of High-Energy Protons and Positive lons 

and 

on of their 

n reported. 


Ir is known that the impact of fast protoms' 
particles? on metals results m the e@rniss 
X-radiation. Lt has not bes 
whether ultra-violet and visible radiation 


how ever, 


are also emitted from metals when high-energy 
protons and positive roms strike them Sir J. J 


Thomson’ predicted as carly as 1914 that the impact 
of positive rons on metals may result in the emission 
of soft electromagnetic radiations. Evidence support 

ing this view has been given im recent experiments, 
where it is shown that ultra-violet and 
visible radiation is emitted when posi 

moderate 
nickel surface*. These 
been extended 


tive ions and protons of 
energies stril 
nts have now 
to protons and positive ions of energies 
of 400-700 keV 

A proton beam was obtained from 
ef our 1-2 
Walton 
Philips Electrical 
Holland, and de 
ot us* It was 


an Oliphant ton 
MeV. 
supplied by Messrs 
Co. of Eindhoven, 
scribed earlier by one 
with ai 15 


Cockeroft eenerator. 


permanent 
adjust 
voltaye 


analysed 
magnetic analyser using an 
able magnetic shunt The 
for the ion source was obtained from 
a 0-50-keV. transformer energized by 
a remote controlled 0-220-V. a.c 
generator driven by a large insulating 
both installed in the top of 


the voltage 
k\ discharge tube and the gas reservoir. 


the ratio of the 
cor 
The ph 
Be 
Likewise, at 25 (. 
cas found 
+ 
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The output voltage of the transformer was rectified 
with a Philips high-tension five-ring mereury recti- 
fier valve and was stabilized with an R.C, filter, and 
the gas-flow to the was regulated by a 
needle valve. The discharge 
with discharge potential ot 


ion souree 
emote-controlled was 
run at 200 m.amp 
2+) 30 kV. Protons travelled through along metal tube 
cooled with liquid air and entered the target chamber 
through a narrow aperture before striking the target 
10 em The man 
exhausted with large diffusion pump backed by a 


below accelerating column wes 
A separate set of these purmps evacu 


Kinney pump 
and the target 


the proton-collimating 
liquid-air metal trap con 


atod tube 
chamber through a large 
during experiment 
Observations taken 
from 1-0 
emitted from 
and 
supplied 


tinuously 
with urrent 
to 4-0 10 


detected 


were proton 


varving amp amn 
adiation 
with a photoelectron 
and with ated ole 
stuched Kodak gelatine 
Kodak, Ltd., of London. 

Tt was obs rved that soft elect romagnet ic radiation 
in the visible and ultra-violet reg.ons is emutts d from 
in a well-degassed as well as in an 
The intensity of the radiation 


the target Was 


trome equipment, 


filters 


with 


an ckel target, 
un-degassed condition 
in the ultra-violet region above 3300 A 
than that of the visible part of the spectrum n either 
The total intensitv of the radiation of wave 
length above 3300 more rapidly than the 
necrease in the proton current and is always 
than from a cle It shows 
of about 20 per cent as the energy 


Was vreate! 


case 
rises 


¢ 


from a dirty surtace none 


however, a decrease 

of the protons is ra sed from 400 to 700 keV. at : 
constant proton current The spectrum in the visible 
}? ak 


with a pronounced fla 
Radiation of wave-le 
however, o7 


region Was 
between 4600 and 4900 A, 
above 5200 A. 
account of experimental limitations. A 


was not measured, 
ible 


to the naked eye appears on the target w as small 


a current as 1-0 10-7 amp 
the target was well 
bombard 
before 


target 


In one set of experiments 
under high vacuum by ¢ 
bright red heat for severa! 
were taken. The deg 
and observations wer 


‘lectron 
hours 


degassed 
ment at 
observations 
left under 
repeated the following dav after degassing it again, 


assed 


vacuum overn ght 


when the results were found to be reproduc ible. 
Experiments have also been performed with unre 
30 Me eM 


installed im ou 


from a 


obtained 


olved hvdrogen ions 
aclio frequen \ recently 
aceolerator. Hvydrogen flowed from the gas reservoir 
to the radio-frequency discharge tube through a 
remote rolled nickel temperature of 
which determined the gas flow and thus the discharge 
The ; for the focusing lens and the 
jon-extracting probe obtained from 50-kV. and 
rectifier 


Cockeroft- Walton cascade 
sets, respectively, which were both remote controlled 
and were placed in the top of the accelerator with the 
power the 30-Me./see. oscillator. The 
positive ion current to the target was adjusted by 
varying the the discharge the 
voltage of ion-extracting probe or both and was varied 
from 4 lo’ 15-0 10-* amp. while the 
energy of the ions was kept at 400 keV. We 
have observed that the radiation emitted from the 
both from its dirty and clean surfaces, 


source 


cont valve the 


pressure voltag 
were 


selenium 


supplies tor 


pressure of gas or 
amp to 
about 


nickei target, 
gives @ continuous spectrum im the visible region in 
this ease also. The spectral intensity distribution 
eurve is flat from 4000 to 4700 A.. beyond which it 


ATURE 


[he intensity of the v sible radiation 
with current of 10 10° amp. and above was too 
high for direct measurement, and Kodak neutral 
density filters were used to cut it down for recording 
In one set of observations 


falls rapidly 


with the electronic eireuits 
the ion current was raised to a value high enough 
to make the target glow bright red due to bombard 
was kept under th’s condition for 


for degassing. and was then suddenly 


ment when it 
several munmut 
decreased to about 4 
from a clean surface freshly prepared 

We have checked thet the radiation detect: d by us 
ix not due to the electrons emitted from 
the edyes of the 
the target 
effect on the 
will be published else where. 

We are indebted to Sir John Cockeroft and to Su 
Mark Oliphant for advice and encourayement, and to 
Paul W director of the Research 

ision. U.S. Atomie Energy Comunission, for helpful 
We also thank the U.K 


amp. fo taking observations 


secondary 
the protons entering 
chamber, their heating 
nickel target. Details of the experiments 
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Flow Patterns in Particle Beds 
gas-flow patterns in 
communication 


THe techn que of observing 
fluidized beds deseribed in a recent 
ic a useful contribution to the methods available for 
investivating fluidization behaviour. A comparable 
ten hori has been deve loped here using dye injection 
vater passing throu hi 


for tracing the flow pattern of 
found 


particle beds Though this 
useful im the pre-expansion stage, it 
during bed expansion actually 
mask the interesting phenomena shown im Fig. | 
These photographs were taken by transmitted light 
without the use of dyes, and show the activation of a 
Local bed expan 
increast 


technique was 
was the reverss 


when it tended to 


bed of 100u glass spheres by water. 
sion or increased voidage is indicated by 
in transmitted light Photograph C13 shows the 
approximate steady-stat conditions in a bed which, 
viewed superficially, has all the appearance of uniform 
and smooth particulate fluidization The 
Al-Al2 (of which Al, 3, 6 and 12 are reproduced ) 
shows the development of a flow pattern im the same 
The 


last of that series again approximates to ste ady-state 


SeCTIOS 


bed at a much lower superficial water velocity. 


conditions, the only changes thereafter being a slow 
Not seen m the 
are occasional 


meandering of the flow channels 
photographs but visually 
series of mushroom-shaped low-density discontinuities 
rising im one o1 of the 
The visual study of particle bed activation by au 
vas studied here in a parallel-plate apparatus usimg 


obser ed 


more channels 


NO 
Pie Cha 
Oliphant, M. L. A, 141 
1, 2. 138 (105! 
ae 
| 
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uustures of particles with differently coloured size 
ranges. It was possible to observe the circulation 
of 300-mesh particles of alumina dyed red, within air 
bubbles held stationary by stiction effects in a bed of 
100 mesh undyed alumina \ modification of this 
apparatus, suitable for water fluidization, was made 
with the prime object of investigating what appeared 
to be anomalous and hitherto unreported behaviour. 
namely, an apparent bubbling stage in water fluidized 
beds of small, moderately dense particles. In all 
cases studied, the expansion from fixed bed to particu 
late fluidization passed through a stage closely 
resembling the gentle bubbling stage in air fluidiza- 
tion. Streams of mushroom-shaped pseudo-bubbles 
can be observed rising in narrow channels within 
water-activated beds of alumina and glass spheres 
within the size range of 60-200u, but it is not clear 
whether these are of the same nature as bubbles in 
air-activated beds, or some type of vortex pheno- 
menon. In the case of glass spheres larger than 1 mi. 
diameter. horizontal striation can be observed with 
low-density strata being propagated upwards con- 
tinuously and evanescing at the top of the bed 
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These occasionally break and re-form, giving an 
appearance of mushroom-shaped bubbles. 

The term ‘parvoid’ is suggested as @ generic term 
to deseribe these and other low-density discontimui- 
ties in fluid-activated beds. With 2-mm. glass 
spheres, parvoids of mushroom shape ranging from 
lem. to 5 em. in width can be seen rising at some 
em. per sec. through the dense bed at superficial 
water velocities of some 2 cm. per sec. These parvoids 
vive the impression of being completely void of 


particles, in contrast to parvoids in beds of smaller 
particles. 

The possible existence of discontinuities and non- 
uniformity in what have hitherto been considered 
to be homogeneous beds may have some relevance to 
much published work in the literature. A complete 
account of these discontinuities with tentative 
theory as to their formation and relationship to 
fluidization behaviour will be published elsewhere 
There is evidence that what is known as particulate 
and aggregative fluidization may be occurring at 
one and the same time in a fluidized system, and that 
it is the proportion in which they occur that defines 
the one type of fluidization as against the other. If 
this is so, one could expect & transition from one 
to the other in any fluid-activated particle system, ax 
the fluid velocity is increased in stages. 

N. J. Hassert 


Department of Chemical Engineering, 
College of Technology, 
Loughborough 
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Molecular Sieve Behaviour of Dental 
Enamel 


NokMAL mammalian tooth enamel is highly 
calcified, containing 97 per cent mineral and 3 per 
cent organic material and water. The mineral is 
hydroxyapatite, Ca,)(PO,),(OQH),, and it is associated 
with @ prctein constituent of the keratin type’ 
From histological studies it is well known that normal 
enamel is made up of structural units which are 
prismatic in shape and contain mainly crystddlites 
of hydroxyapatite. The organic constituent is 
concentrated at the margins of these prisms but 
it is also present in smaller amounts within them 
In the prisms the crystallites are highly oriented, 
with their optic (fibre) axes approximately parallel 
with the longitudinal axes of the prisms. This 
submicroseopie structure of normal enamel is shown 
diagrammatically in Fig. 1. The fully formed enamel 
can be broken down either (n vitro by organic acids 
such as lactic acid, or im vivo by the processes 
concerned in carious decay. In each case the mineral 
is gradually dissolved out until, eventually, the 
structure of the enamel is destroyed?*. 

Since hydroxyapatite is a uniaxial mineral possess 
ing negative birefringence, normal enamel shows « 
negative intrinsic birefringence relative to the 
longitudinal axis of the prism due to this inorganic 
component. This is the only birefringence shown 
by normal, fully formed enamel. However, during 
both formation and acid breakdown of normal 
enamel, it has been shown that a considerable number 
of freely accessible spaces exist between the crystal- 
lites in the prisms, and these spaces can give rise 
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Diagrams illustrating the tine structure of normal tooth 
enamel. (a) The arrangement of mineral elements. The enamel 
consists of colummar prisims within which are tightly packed, 
rod-shaped crystallites of hydroxyapatite. The index ellipse 
f the crystallite system is indicated by the axes me and te. 
b) The distribution of organic elements. A keratin-like protein 
material is concentrated around the margins of the prisms, but 
smaller amounts occur throughout 


Fig. 1 


A system of rod- 
separated 


to an additional optical effect. 
shaped elements, such as crystallites, 
from each other by spaces containing a medium of 
different refractive index, constitutes @ ‘mixed body”. 
\ rodlet mixed body produces positive form bire- 
fringence relative to the direction of orientation of 
the rods. It follows, therefore, that enamel which 
is being formed or which is undergoing breakdown 
will show negative intrinsic birefringence due to its 
oriented inorganic component and positive form 
birefringence due to the intererystallite spaces*. 

The strength of the positive form birefringence 
depends on the difference between the refractive 
indices of the crystallite matenal (n 1-62) and 
that of the medium occupying the spaces between 
the erystallites. The latter may be altered by the 
inclusion in these spaces of, for example, air (n 
1-0), water (” 1-33), organie liquids such as 
alcohols (n ~ 1-4) or quinoline 1 -62)%. Quinoline 
has the same refractive index as the crystallite 
material. If it is used as the imbibing medium, 
form birefringence will not be produced and only 
the negative intrinsic birefringence of the mineral 
will be apparent. If the spaces are occupied by a 
medium of lower refractive index than this, then the 
result will be @ summation of the positive form and 
the negative intrinsic birefringences. With media 
of refractive index 1-45, these opposing effects tend 
to compensate each other so that the system shows 
no activity between crossed polars. With media 
of lower refractive indices than this, the positive form 
birefringence predominates. 

Using this method it has been possible to examine 
the nature of the spaces present in certa’n parts of 
the carious lesion (Fig. 2), and it has been found that 
the body of the lesion, which develops at a relatively 
late stage in the attack, behaves in exactly the way 
described?. However, one of the earliest stages of 
the carious lesion is the appearance of an opaque 
zone when examined in Canada balsam. This is the 
so-called dark zone. The development we wish to 
report concerns the deta‘led structure of the dark 
zone and the determination of the relative sizes of 
the spaces which are present, by showing that the 
extent of inclusion of organie liquids into these 


spaces depends on their molecular dimensions 
It should, perhaps, be pointed out that whatever 
the size of spaces in the dark zone, the total volume 
ef spaces is very small’. 

The dark zone is only in 
circumstances, for example when @ tooth section 18 
examined in media such as Canada balsam or 
quinoline (Fig. 2). It is also seen when @ section 
is examined in air, but is not easily distinguished 
because it is concealed by the form birefringence 
of the neighbouring parts of the lesion. The dark 
colour of the zone as seen in transmitted light, 
as well as the strong positive birefringence seen 
between crossed polars, the fact 
that the intererystallite air. This 
suggests that the occurrence of the zone in sections 


observed certam 


must be due to 


contain 


mounted in Canada balsam or in quinoline is because 
the molecules of these liquids are too large to be 


included in the spaces. 

This hy pothesis has been subjected to experimental 
scrutiny byexamining the optical behaviour of sections 
of carious lesions in enamel which first dried 
and then allowed to imbibe, in turn, the liquids 
listed in Table 1. The results of a typical expermnent 
are recorded there 

It will be noticed that 
birefringence becomes progressively more positive 


were 


the degree of observed 
as the series of normal (straight-chain) alcohols is 
ascended from methyl] alcohol to n-octyl alcohol 
This effect eannot be due to differences in the 
refractive indices of the alcohols since the refractive 
index is approximately the same in each case. In 
fact the refractive indices do show a slight increase 
as the series is ascended.” If the changes in refractive 
index had been influencing the total birefringence, 
then this would have produced a trend opposite 
to that observed It therefore follows that this 
change in positive birefringence in the series, methy! 


Fig. 2. Section of human permanent enamel mounted in quino 
line and showing the dark zone around a carious lesion 
(a) Appearance of the section in transmitted light. The lesion is 
advancing into the enamel, its front being indicated by the so- 
called translucent zone (4). Within the translucent zone is the deep 
brown, opaque ‘dark zone’ (B), and within this again is the body of 
the lesion ( (>) Appearance of the same area of ename! between 
crossed polars. The dark zone shows up as & harrow hand with 
= birefringence and is delineated on either side from neigh- 
ouring areas by black lines of compensation, The rest of the 
enamel has negative birefringence 
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n-oetyvl aleohol, is due to changes in the extent 
piacere nt of air 1-0) by alcohols (4 ~ 1-4 
n the intererystallite spaces As the homolovo 


is ascended, the molecular size of the aleohols 


sore 


increases. It is suggested that, with any particular 


than a ceriain critical size 


alcohol. spaces larger 

arn occupied by t he aleohol, whereas Spaces 
naller than this size cannot be occupied and will 
till contaim an In all the many specimens 


has ever been rve d 
concluded 


examined to date, a dark zon 
alcohol It 


smallest size of 


therefore be 


stallite 


interery 


n methyl 


thuat the space so far 


letected is such as to allow the inclusion of molecules 
f methyl alcohol 

It has also been shown (Table 1) that branched 
hain alcohols (for example, ¢sopropyl or tert.-butv! 


included to different from the 


alcohols) are extents 

corresponding normal alcohols This suggests that 
the ease of penetration depends not only on the 
linear dimensions but also on the cross sectional 


areas of the intererystallite spaces 

It should be emphasized that there is a variation 
in the sizes of the intererystallite spaces so that with 
the higher alcohols only large spaces caun be occupied, 
smaller size, @ greater 
The extent of 
interesting 


whereas with aleohols of 
unber of spaces Cur be occupied 
nelusion of the 
lomonstration of a molecular sieve phenomenon’ 
in a biological system. Similar behaviour has also 
been observed in the non-carious tooth enamel of a 
variety of vertebrate animals In each case the 
tissue showing the phenomenon appears to contain 


slightly less mineral than the fully formed normal 


various liquids is an 


enamel. 

The significance of these results in relation to the 
understanding of the processes of carious breakdown 
will 

This work was carried out while two of us (K. V. M 
and D. F. G. P.) were in receipt of grants from the 
Medical Research Council, to which thanks are offered 

D. F. G. PooLe 
K. V. MortrMer 
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Thread-like Reticulum in Latex from Hevea 
brasiliensis and its Relation to Latex Particles 
Te attention 
| trom frest 


IN a previous Communication clires 


to the complexity of the “hitoid Separate 
latex by high-speed centrifuging Lhave 


further studies of fresh latex pl 


now mace 


As reported in the e?-)) aggregates of lutoids 
occur In untreated fre sh latex ® | now tind these 
aggregates not only contam lutoids, but also Fre 


W yvssling 


all of which oOecur im 


particles and pear-shaped rubber particles, 
Associated 
observed many 


a gelatinous matrix. 
with this gelat 


I have 


threads which often trail from the 


nous material, 


edges of 
from the 


very tine 


the agvregates These are quite distinet 


chains of coagulated rubber which have been reported 


im latex under certain conditions Since the particles 
differ in density. the effeet of high speed centrifuging 
on the aggregates will be disruptiy 

Latex was collected into chilled glass vessels and 
centrifuged under refrigerated conditions into zone 


that of Moi 


middle) serum fraction often 


by a technique essentially similar to 
Moir remarks that the 

ropey’ Appearance to the 
thread-like 


has a naked eve I now 


fina 
ke d with particle s imelhid ng lutoms, Frey W vasliny 


this is due to manv long Processes 
particles, a few rubber particles and many particles 
ident ified The Wvsshing 
mm grape-like clusters In 


too small to be Brey 
particles commonly 
positions corresponding to Moir’s zone 2 and zone 11 
are found patches of translucent The zone 1] 
the bottom of the tube 

especially lutoids, and some 
The zone 2 jelly in the upper half of 
threads to which rubber 
The general appearance is 
Pear-shaped 


stalk-like 


seen in 


jelly at contains many 


particles, tines portions 
of plant tissue 
t he tube 
particles are attached 
that of fruit 
rubber 


contains 


branch 
their 


growing from a 
particles attached by 
ends Apparently the 
untreated latex have been torn apart, rubber particles 
upwards lutoids with 
attached threads and jelly parted between them A 
portion remains ncompletely separated, intermediate 
Frey 


are 
ayyregates 


narrow 


moving downwards, 


in density, and is found in the serum 
particles are found in all three regions 


threads in upper (zone 2) 
Lutoids and Frey Wvssling particles have been stripped 


Fig. 1 Rubber particles attached to 
fraction 
from the threads by the centrifuging. Reichert negative phase 


flash illumination ( 2 530) 
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Fig. 2. Partially disrupted aggregates in the middle (zone 
fraction. Rubber. lutoids, clusters of Frey Wyssling particles 
still attached Reichert negative phase, flash ilha 


hig Lut is wl thread fraction 


i ed sin 
entrifuged aggregates. Rubber and most Frey Wyssling parti 
have been st ped from the threads by the centrifuging. Reichert 

negative phase, flash illumination, (= ¢. 1.550) 


As supposed by Moir‘, zone is predominantly 
lutoids. Careful examination that 
these have short lengths of thread attached, suggesting 
that they have been torn from the main thread system 


shows some of 


By re-centrifuging serum contaiming partially separ 
ated aggregates, I have been able to concentrate 
such lutoids. Using time-lapse photography I have 
recorded interactions between thread lutoid. 
Over a period of 2 hr. the thread thickens and proves 
tubular, for the spherical lutoid suddenly 
discharges its contents into the swollen thread, the 
whole forming an elongated body enclosing captive 
particles in motion A similar experiment with a 
short length of thread studded with very small 
particles recorded a swelling which formed locally 
The small particles were then seen to be freely in 
motion within the swelling, so that they must hav 
inside the tubular thread 


to be 


heen eontained originally 
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and not attached to its exterior. The swollen thread 
had the appearance of a litoid complete with captive 
particles. 

From these ex pernnents it seems that the aggre 
gates include all three types of particle commonly 
seen in latex, linked by a reticulum of fine threads 
now shown to be tubular and sometimes to enclos 
very small particles im their interior. The whol 
constitutes a rather jelly-like matrix and is probably 
a fragment of a more extensive ey toplasmic structure 
in the latex earried away by the outflow 
of latex Such a retieunlum is, of course, a 
hkely site for partic le synthesis Normal tapping 
methods must tear many particles free from their 
attachments even if they are not liberated by other 
Frey Wyesling’s ol that the 
particles called after him often oceur in clusters, is 
confirm ed It now seems that they are formed in 
this fashion on the reticulum. Similarly the character 
istic pear shape of many rubber particles’.* follows 
from their mode of formation, whether or not the 
aggregation mechanism pro} osed by Lueas® operates 
afterwards 


vessels, 


most 


nicans servation’, 
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CHEMISTRY 


‘Ligand Exchange’: a Novel Separation 
Technique 


\ NOVEL technique for analytical and preparative 
separations of compounds which can form complexes 
or adducts with metal tons has been worked out in 
this laboratory The new technique can appro 
priately be called ‘ligaml exchange’. The method 
fields of chemistry, namely, ion 
exchange and co-ordination chemistry, in order to 
accomplish a task that neither could do alone 

\n ion exchanger containing a complexing metal 
+, Cut, Ni? Ag*, Co**, ete.) is used as a solid 

The pote ntial sorbed from 
solutions or gases and form complexes with the metal 


combines two 


ron (Cu® 
sorbent. ligands are 
in the resin or displace other ligands which have 
pres iously complexed the metal. The latter remains 
in the ion exchanger. In contrast 
ion exchange where 


to conventional 
exchanged, 
ligand exchange is exchange of ligands for others o1 
for solvent 


counter 10ns are 
molecules in the ionic solvation shells 
Ligands which can be isolated or separated include 
ammonia, organic polyhydric 
acetylene ete., and 
acids amino-acids. Separations are 
preferably carried out in a chromatographic column 
as in ion exchange chromatography or 
chromatography. 
niques 


amines, alcohols, 
derivatives, 


and 


olefins, anions of 


organic 


gas-liquid 
Standard chromatographic tech 
elution development. gradient elution, dis 


on 
| 
= 


frontal analysis, ete 
can be adapted to ligand exchange 
Ligand exchange has several advantages over other, 


First, 


piacement development, 


re conventional chromatographic techniques. 


col ple <« formation is a very strong interaction if the 
proper metal ion is chosen This provides a very 
strong ‘driving force’ for ligand sorption Thus, 
gand exchangers sorb ligands selectively, utilizing 


even when the ligand 


fill 


concentration in the external solution or gas phase is 


almost their capacity 


xtremely low In this wav, ligands can be very 
efficiently separated from non-ligands For example, 
trom 10 litres of a L0-p.p.m. solution of most aliphatic 
smmines, essentially all is sorbed by | gm. or less of a 


or Ni®* form. Secondly, 


highly specific imté 


ation exchanger in Cu?®* 
much more so than ordinary physical adsorption or 


ion exchange. Complexes of a metal ion with various, 


even rather sunilar, ligands differ greatly in theu 
strength Hence the ligand exchanger can distin 
guish rather sharply between such ligands, and out 


standingly sharp resolutions in separations of ligands 
obtained even in cases in 
\ striking illustra 


from one another can be 


which conventional sorbents fail 
tion oft t he ficitv of comple formation is t he 


eparation of the rare earths by ion exchange chroma 


here, 
an eluting or developing agent are used for se parating 


tography differences in complex -strengths with 


etals Ligand exchange is a reversal of this tech 
que ; differences in compl x strengths with a metal 
we used for separating complexing agents. For 
diamine, 
100 were easily attained 
flexible the 


best separation can be chosen 


example, with ammonia and an organic 


separation factors well above 


since 


Thirdly, ligand exchange is very 


netal ion giving the 


from a great number of elements 

\ unique and particularly useful feature of ligand 
exchange is the following. In separations of ligands 
of different co-ordinative valences the selectivity can 
be adjusted and reversed at will, simply by 


arving the total ligand concentration in the external 


even 


phase. Consider, for example, the 


of a monodentate ligand A (oceupy- 


solution or ras 


ligand exchang.”’ 


w one co-ordinative valence of the metal) for a 
bidentate ligand B (oceupying two co-ordinative 


valences) with, say, Ni®* as the complexing metal 


rn 
NiA, + 3B A@NiB, + 6A (1) 
The mass action law for this exchange can be written 
us 
NiB 
: - K = const. (2) 
[Ni BP 
NiB 
NiA, [A 
For a given constant concentration ratio of B to 
1, the right-hand side of equation (3) remains 


high 


favours the complex 


constant. Thus, high total ligand concentration 
ilue of 1} on the left hand sick 

Ni4,, and low total ligand concentration 
of [4 favours the complex NiB,. 
suitable metal ion one can adjust conditions in such a 
wav that the monodentate ligand is preferentially 
sorbed from concentrated solutions and the bidentate 
one For example, a bidentate 
diamine 18 from 
dentate) ammonia by selective sorption of the diamine 


low value 


By selecting a 


from dilute solutions 


economically separated (mono- 
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from a dilute mixture by a cation exchanger in metal 
ammonia—complex form. The diamine is then 
recovered from the column by displacement with 
concentrated ammonia, which yields the diamine in 
high concentration. No regeneration is required 
since, after displacement, the resin is again in metal 


Vou. 169 


unmonia—complex form. 

Displacement of the complexing metal ion from the 
resin by ion exchange with other cations in the 
external solution interferes with ligand exchange 
Such ion exchange can be suppressed by choosing a 
resin with ionogenic groups which hold the metal 
In non-ionie ligand 
usually offer 
are more 


firmly by partial complexing. 
carboxylic acid 
sufficient protection. If 

stringent, as is the case in anionic ligand exchange, 
chelating resins such as ‘Dowex 4-1’ (iminodiaceti« 
A possible alternative is the 


exchange, groups 


requirements 


wid groups) can be used. 
use of an anion exchanger with amino groups. Ot 
such against ion exchange is 
achieved at a sacrifice in ligand exchange capacitv 


course, protection 
since the ionogenie groups block co-ordinative valences 
For example, with Ni®*, 
of six are blocked in resins 


f the metal ion. two co 
rdinative valences out 
vith carboxylic acid groups, and three in resins with 
modiacet ie ae id croups 

Ligand sorption by cation exchangers containing 
complexing metal ions was observed as early as 
1954 by Walton'. Separations by virtue of differences 
in complexing have occasionally been 
achieved by other authors*. However, it appears 
that so far the general applicability of the principle, 
the inherent advantages, and, in particular, the effect 
of the eo-ordinative valences of the ligands have not 


strength 


been recognized. 

Separation factors and 
ligand exchange operations can be predicted with 
reasonable accuracy solely on the basis of the 
tabulated values of the complex-formation constants. 
Publication of a theoretical treatment and experim- 
ental results is anticipated elsewhere. 

F. 
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Method for studying Thermal Stability 
of Bulk Thermosetting Polymers 


Tne use of thermosetting polymers in high-tempera 
turo applications 1s increasing rapidly ; but data on 
the thermal stability and degradation characteristics 
of these materials are very limited. A few investiga- 
tions employing differential thermal analysis and 
thermogravimetric analysis have been reported, but 
the number of polymers investigated is small. Both 
methods, while very useful in elucidating the kineties 
of the degradation process, require a specially pre- 
pared sample and are not suited to yield information 
on bulk polymers. A new experimental technique, 
termed electro-thermal analysis, for determining 
thermal stability of bulk thermosetting polymers, 
will be deseribed briefly 

Previous work with 
measurements! * has shown their usefulness in study- 


electrical volume-resistivit y 


ing reactions and transitions of cross-linked polymers 
It has also been shown? that a completely polymerized 
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Fig. l. Temperature-dependence he electric: 
thermosetting | ysis for 16 hr. at var 


tures 


polymer will exhibit not only the maximum magni 
tude of resistivity but also the maximum temperature 
dependence of resistivity A. cross-linked 
polymer will on pyrolysis exhibit 
decrease in these parameters due to degradation, the 


organic 


progressive 


magnitude of the decrease being approximately pro- 
portional to the extent of degradation At 25° C. the 
magnitude of the resistivity, 9(25°), will approach as a 
limiting value the resistivity of carbon, that is, about 
105-107 ohm-cm., while the temperature-dependence 
will approach the flat or slightly negative dependence 
characteristic of Pyrolysis progressively 
converts a cross-linked organic polymer into a dense, 
rigid, extensively conjugated, cross-linked earbon- 
aceous residue*.*, 


carbon. 


This progressive pyrolytic con- 
version can be measured by resistivity techniques 
and forms the basis for this investigation. With the 
exception of a limited study of the structure of several 
Py rolvsates by Winslow and co-workers’, the use of 
resistivity measurements in this 
been previously reported. 


manner has not 

Degradation is determined by repeatedly measuring 
the temperat ure-dependence of the resistivity over 
the range 25-300° C. after each pyrolysis cycle 
The arbitrarily chosen pyrolysis cycle is 16 hr. and 
the temperature is nereased about 15 deg. C. for each 
evele. Dependence on 
veniently determined by measuring the resistivity 
as the pyrols sate 18 slowly cooled Onset of thermal 
degradation is shown bv a decrease in the prev iouslv 
established maximum magnitude of resistivity and 
its dependence on temperature. 
conducted at progressively higher temperatures until 
the residue the properties of 
earbon. Pyrolysis at still higher temperatures results 


temperature can be econ 


Pyrolysis is then 


exhibits electrical 


1003 


in graphitization of the carbon and in decreased 
resistivity’. 

Resistivity measurements are made by a continuous- 
current monitoring device already deseribed'. Paral 
lel plate electrodes are employed which are com 
pletely embedded in the polymer, and pyrolysis is 
thus conducted in air. The mitial 
temperature of pyrolysis is a funetion of the polymer 
under consideration but will usually be greater than 
zone 


the absence of 


Results obtained by this technique on a fluorinated 
hyvdroearbon thermosetting polymer are shown in 
Fig. |. This is a semilogarithmic (Arrhenius) plot of 
resistivity versus temperature of a polymer after 
pyrolysis at progressively higher temperatures. This 
polymer exhibits the maximum values of ¢(25°) and 
temperature-dependence after heating at 288° C 
After pyrolysis at 302° C., a progressive decrease 
occurs in both parameters. The curve for tempera 
ture-dependence becomes almost flat after pyrolysis 
at 399° C. The large change in 2(25°) and tempera- 
ture-dependence between the pyrolyses conducted at 
385 399° C that the last significant 
amount of organic polymer has been burned off, 
leaving a residue which is almost entirely carbon. 

Starting with nickel- and aluminium-doped ion 
xchange resins, Pohl and co-workers? have,prepared 
pyro-polymers’ by this 


and suggests 


semiconducting pyrolytic 
technique 
This technique is used in conjunction with differ 
ential thermal analy sis and thermogravimetric analy 
sis in investigations of the high-ternperature charac- 
It is suggested that it 
be standardized as a test method for determinations 
of thermal stability on bulk thermosetting polymers 
Additional data on epoxide, epoxyvlated-novolac, 
polyurethane and silicone polymers together with a 
discussion of the degradation process in bulk thermo 
setting polymers will be published later. 
R. W. WarrFietn 
Non-Metallie Materials Division, 
Chemistry Research Depart ment, 
Naval Ordnance Laboratory. 
White Oak, Silver Spring, 
Maryland. 
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Complexes of Zerovalent Vanadium, 
Chromium, Molybdenum and Tungsten 
with a Ditertiary Phosphine 


We have previously reported that compounds of 
type [Mo(dipl osphine) obtamed from the 
reaction between dibenzenemolybdenum and_ the 
appropriate ditertiary phosphine', but we were unable 
to obtain analogous compounds of chromium by this 
method. We have therefore developed a direct 
method of preparation which, in addition to 
the molybdenum compound, has supplied the 
Me, PCH .CH,PMe, complexes of vanadium(0), chrom- 
ium(0) and tungsten(0) as listed in Table 1. These 
compounds were obtained by reducing a mixture of 
the metal chloride and three equivalents of the 
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ditertiary phosphine in dry te trahvdrofuran. Lithium 
1) and sodium naphthalide (/%) 


aluminium hydride 


were used to effect reduc tion 


Reduction aby to b Stepwise For sample, 
the VCI,-dipho phine solution deep green, and 
as reduction pro¢ «dis the colour changes through 


lavender blue to pale brown and is finally deep brown 
and 


The compounds oxidize very quickly in air, 
are decomposed by hvdroxyvlic solvents, but have 
surprising thermal stability. They were purified by 
reerystallization from hot benzene, in which they 


are only sparingly soluble. The infra-red spectra of 
the compounds in Nujol’ mulls are almost identical 
ViC,H,(PMe,),}3] is 2-10 
0-25 B.M.), and its electron paramagnetic resonance 
(iibson 


(4 


spectrum 1s being investigated by Dr. J. F 
of these Laboratories 
A full account of these and of similar compounds 
published later 
J. CHaTT 


f other metals will b 


H. R. Warsos 
Akers Research Laboratories, 
Imperial Chemical Industries, Ltd., 
The Frythe, 
Welwyn, Herts. 
‘ n, H.R., Ch Sor,, 24 vei 


Stereochemistry of the Succinic 
Dehydrogenase System 
mtimuation of work! the stereochemistry 
of Krebs-evele reac the of the 
dehvdrogena reaction has been investivated 


IN 


trons, stereochemistry 


vith substrates that constrain the enzyme system to 
emmonst rate its The se substrate ~ 
ire L-chlorosuecemic acid, newly found by us. and the 


L-onantiomorph of methylsucecinie acid ; the racemic 
tion of the latter having been previously 


methylene blue in the 


mioditiea 
demonstrated’ to decolorizs 
erude heart preparations 
Fig 1 typical 
hy the Warburg technique for the uptake 


presents kinetic curves obtained 
of oxygen 
L-chlorosucemic acid and 1 methylsuceinie acid 
presence of succinic dehydrogenase 
It is to be noted thet the uptake oft 


oxygen by L-chlorosuecinic acid is of the same order 


by 
in the 
preparation’ 


us that for succinic acid while that for methvylsuecini« 
wid is decidedly less The produc ts of the oxidation 


were isolated and identified by chromatography 
from the residue obtained by continuous ether 
extraction of acidified and deproteinized reaction 
mixtures, These products were, respectively, chloro 
fumaric acid and mesaconic acid (methylfumari 


acid), thus establishing the dehydrogenation nature 
of the reaction and the fact that substituted fumarie 
the Of further interest 


rwids results from reaction. 


is the faet that n-chlorosnues ime acid has but slight 
witivity as a substrate and that p-methvlsuccinie 
acid is not a substrate The latter compound has 


4 


200 


(Min 


Fig. 1. Warburg oxidation of a-substituted succinic acids by 
succinic dehydrogenase at pH 7-3, 35°5°. Each reaction mixture 
contained 2-0 ml. succinic dehydrogenase suspension* and was 
0 056 M in phosphate buffer, 66 Min methylene blue and 
$ 10>? M in evanide total volume, 4:5 ml. @, 0-018 M 
anecinate * 027 M L-chlorosuccinate ; 0-054 M L-methy! 
succinate, 85 per cent optical purity 
been investigated for inhibitor, properties by a 


spectrophotometric technique? and is a competitive 


inhibitor of succinate oxidation, Ay; having the value 
1-2 10-? MW, at pH 7-3 and 35-5 

It is clear from these 
dehydrogenase system is, 


that the 
as expected, asymmetri 


results suceinir 


in its action albeit this asymmetry cannot be detected 

by techniques*. The 
conjunction with the reeently 
demonstrated® trans-stereo 


with sucemic aeid ordinary 


above results in 


conclusive, 
the 


permits sterie dlepu tion of the reaetions. as follows 


seemingly 
selectivity 


ot sucemic «ce hy drogenase avsten 


COOH 
COOH 
H* 
2H 
*H H 
H 
COOH 
Ht COOH 
H* 
2H* 
*H H 
H 
COOH 
H COOH 
H | H* 
| + 2H* 
Hoot Hi 
HOOt 


where the starred hydrogen atoms are those removed 
by the enzyme from t-chlorosueeiic acid (1) and 
r-methylsneecinie acid (2), while for sueecinic acid (3 


Tabl : 
Compound Colour mJ Reagent Metal et i 
inn 
bright tor B Crt tetrahy 
ellow troturar 
Wie i pa i 
w 
leep brown 254 vol 
* Reduces n tetrahydrofuran t state bet 
litertiary phosphin = 
: 
| 
a 
ih 
que 
. 
Be 
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starred 


i the 


yecule cle 


rour perpendict i y bisecting 
arbon atoms and then placed in the 
compl x that 


starred The twe 
st ereospecifically tereo 
enzyme 
according to the 


etween tl two 
hydrogens. 

and 
substrate 


clectively from the 


omplex may be ealled p-hydrogens 


propection torn 


COOH 


eonter 


that 
molecules! 


it agam to noted 


On 

that the dehydro 
substrates in a frans 
and that 


now be 


to note Succinii 


It is of interest 
“yatem operates on 


Hon as do s-aconitase? and tumarase’, 


we stereochemistry of the Krebs evele may 
onsidered complete since the stereochemical pathway 


rom fumarie acid to /seeitrie acid has been prey ioushy 
raced 

lhis investigation was supported in part bv research 
RG-6245 from the Division of General Medical 
Public Health Service. 
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A New Class of the Complex Hydrides 

studving the reaction of aluminium hydride 
the formation of a new typ 
Thus 


sopropy! borate 


with esters of boric acid, 
of the hydrides 
tluminium hydride reacts with 
ethyl ether, giving rise to a typical representative ot 


complex was observed 


the new type of hydride compounds : 
CH 


8B O--CH 


AIH,(BH,), . 3Al) 
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tis a colourless liquid, distillable 

nposition The vield 
AL,H-,O,! polecular weight, 

B, 4:58 per cent; Al, 
11-05 per cent; Hyctive 

lecomposition with diluted hydrochloric aeid), 
15-9 per cent Calculated values: B 
$:73 per cent; Al, 15-7 per cent; H, 11-01 per 
ent: Hag 76 per cent: 47°3 per 


Co plex formation bx horohydrides 
literature, 


pot at about pressure, 


is about SS per 


(assay 
per eent 


cent 
tween comple x 
ind alcoholates is not recorded in the 


although 
erystals of lithium borohydride 


mixed 
meth 


formation of 
lithium 


the possibility of the 
with 
oxide has already been considered! 

The nature of the bonding in these new complex es 
not known; their 
an alternate synthesis of (1) by the 


structure assigned above is 
confirmed by 
reaction of aluminium borohydride? with aluminium 
sopropoxide in tetrahydrofuran, Borane aluminium 
Is proposed as generic for these 
compounds. Thus (1) 1s 
These compounds display a varying degres 
they are handled preferably 


aleoholate 
borane aluminium 
oxide 
ot sensitivity to al 
inde The reaction is analogous to 
that of aliphatic or alieyelic borate esters, but with 


pure nitroyven 


borate esters of phe nols a different reaction occurs 


2AIH, 4 2 ‘\H,) + 2Al(—O—C,H,), 


The diborane formed evolves from the ethereal 
reaction mixture after warming it up to 35°C. ina 
vield of about 70-80 per cent Compounds of typ. 
(J) ean be obtained method 
For example, diborane and alurmimium /sepropoxide 
react in tetrahydrofuran, giving rise to (1) and 


sO Propy | borate : 


with a ‘reversed’ also 


+ 


VIH O--CH 


CH CH 


This reaction is sumilar to that of diborane with the 
aleoholates of the alkaline metals’. 

Sodium methoxide and lithium ethoxide give, with 
diborane, lithium borohydride and sodium 
hydride, respectively H. |. Sehlesinger and co 
workers treated aluminium alcoholates with diborane 
solid they 

reaction an uncharacterized 
products. The 
the picture 


boro 


obtained in 
mixture of 
amines 
Thus, aluminium 
in the 
borane 


vas, but, using alcoholates, 
a partial 
different 
pletely 
hvdride with 
of triethvlamine triethvlamine 


75 per cent) and aluminium alkoxide 


presence ot com 
changes 
borate esters, 


LIVES, presence 


(vield about 


BH,N(C,H,), 


= 
he hvdrogens are those that are removed 
fron enzvme-substrate complex, that ts, tha 
teal mav he rotated 180 
H 
H* 
COOH 
a 
O. 
\ 
T 
M. 
| CH, 
a CH, 
CH CH, 
_ 
B O—CH 
j 
CH, 
Ah \IH, + B O—CH + N(C,H,)s 
CH, CH, , 
CH, A H, | 
CH, CH, 2 
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Borane aluminium isopropoxide is a strong reducing 
agent. It reduces many types of organic and inorganic 
compounds, for example, the carbonyl compounds 
to the corresponding alcohols, the esters to the 
primary alcohols, the nitriles to the amines Its 
reducing strength probably equals the strength of 
aluminium borohydride What seems important 
is that it is soluble and can be used in a broad range 
if solvents, for example, hexane, ligroin, mineral oil, 
ethyl ether, chloroform No other hydride-type 
reducing agent 1s soluble m such a broad range of 
20olvents 

The covalent, non-salt-like character and the strong 
reducing ability of these compounds agree with the 
correlation recognized earlier between these proper 
ties of the complex borohydrides* 

As I found, the reaction of aluminium alkyl! hydrides 
with borate esters gives products indicating that these 
compounds behave as mixtures of aluminium hydride 
and aluminium alkyls. For example, di-‘sobutyl 
aluminium hydride in the presence of triethylamine 
reacts with ‘sopropylborate, giving rise to tri-ise 
butvlboron and triethvl amine horane’ 


CH—CH, | AIH + NiC,H, 


BH,N(C,H 
: CH,—CH 
CH, , + 3AK0C,H 


The complex aluminohydrides, for example LiAlH, 
und Na AIH, are transformable also, by treating 
ther with borate or metaborate esters, to the eorre 


sponding borohydrides 


LiAlH, + B(OR), LiBH, + ALOR 


The yields are 70-90 per cent; patients have been 


applied for. 
J. KOLLONITSCH* 
Research and Development Laboratories, 
Metal Hydrides Incorporated, 
Beverly, Massachusetts. 
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BIOCHEMISTRY 


Evaluation of the Activity of Corticosteroid 
11¢-Hydroxylase 

 (3-pyridyl)-l-propanone (SU 
4885) has been introduced as an agent for assessing 
pituitary-adrenal integrity and pituitary reserve’. 
The action of SU 4885 is to inhibit 118-hydroxylation 
on the corticosteroid nucleus**. Administration of 
SU 4885 in the presence of a normal pituitary 
adrenal relationship results in an increased excretion 
of 17,21-dihydroxy-20 ketosteroids as measured by 
the Porter-Silber' and ketogenic steroid reactions‘ 
This increase is a resultant of the combined effect 
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of decreasing 113-hydroxylation, presumably increas- 
ing adrenocorticotrophic hormone production and 
increasing the production of 11-deoxycorticosteroids 

Since the inhibition of 11$-hydroxyvlation is not 
complete, situations may arise where there may not 
be a marked change in the total corticosteroid excre 
tion even though there may be a positive adrenal 
response to St’ 4885 In such cases the inhibition 
of the 11$-hydroxylase may still be present, and if 
one were to measure this inhibition more directly, it 
might be possible to determine whether there is & 
response to SU 4885 when the change in total 
17,21-dihydroxy-20 ketosteroids is not marked 
Where total corticosteroid excretion fails to rise, this 
may be due to failure of the Sl’ 4885 to penotrate 
the adrenocortical cells, or to produce inhibition once 
it is there. An examination of the values of the 11 
oxygenated steroids may present information on 
this poimt. 

Evaluation of the action of SU’ 4885 should take 
into consideration the Ll-oxy steroids as well as the 
steroids. It is possible to separate Il-oxy 
from 11l-deoxy 17-ketosteroids by employing column 
chromatography on alumina’. By means of the 
ketogenic reaction® the 17-OH-corticosteroids may be 
converted to 17-ketosteroids. These 17 ket ost eroids 
may then be separated into the ll-oxy and 11-deoxy 
groups and each determined quantitatively by the 
Zimmermann reaction. The preformed 17-ketosteroids 
present in the urine are first reduced to alcohols by 
means of sodium borohydride in order to eliminate 
them from measurement. We have been utilizing 
the chromatographic method for the separation of 
ll-oxy ketosteroids from Il-deoxy ketosteroids and 
have combined this with the ketogenic reaction to 
study the effect of SU 4885 on human beings 

By expressing the results as the ratio of 11-deoxy 
ll-oxv 17-ketogenie steroids, one has a more sensitive 
measurement of the action of S’’ 4885 than a measure- 
merit of total 17 OH corti osteroids. Table l 
illustrates this by giving the values obtained for 
Various individuals for the total ket ogenic steroids 
and ll-deoxy: ll-oxy 17-ketogenic steroid ratios 
It will be seen that even in cases where there were no 
marked increases in total ketogenic steroids, there 
were good sized increases mm the ratios In case 5, 
there was a rather marked but unexplainable fall 
in total ketogenie steroids after the administration 
of SU 4885. There was, however, an increase in the 
ll-deoxy : ll-oxy 17-ketogenic steroid ratio. This 
technique of measuring the change in ratio may be a 


Table 1. Errect oF SU 4885 ON TOTAL 17-KETOGENIC STEROIDS 
(KG8) AND 11-DROXY: 11-OX¥ 17-KETOGENIC STEROID (KGS) EXCRB- 
TION IN URINE 

Control before SU 4885 After ST’ 4885¢ 


| 


KGS 11-Deoxy-KGS KGS 
,atien mgm 


71 
10-6 


Patients 1-5 were adult males who were hospitalized for non 
endocrine disorders. 

* This patient was a case of hyperadrenalism, possilly tumour 

+ This patient was a case of hypopituitarism 

t SU 4885 was administered orally 6 * 0-5 gm. daily. 
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relatively simple method for evaluating the action of 
SU 4885 whore interpretation of results from determ 
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ination of total corticosteroids may be ambiguous. 

Recently, Butt ef al.? have reported on @ similar 
fractionation technique to investigate the effect of 
SU 4885. They utilized silica-gel chromatography to 
effect separation of the ketosteroids. Our results 
support the claim of Butt et al.? that the ‘fractiona 
tion’ method has greater sensitivity than the total 
17-ketogenic steroid method. 

We acknowledge the generosity of Ciba Pharma- 
ceutical Products, Ine., Summit, New Jersey, for 
supplying the SU’ 4885. 

The material for this work was made available from 
patients under the direction of Dr. Donald W. Petit 
and Dr. Colin Cooper at Los Angeles County General 
Hospital. 

BENJAMIN N. Horwitt 
CHARLES SOBEL 
ORVILLE J. GoLusB 
Bio-Science Laboratories, 
12330 Santa Monica Boulevard, 
Los Angeles 25 
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The Metabolic State of Thiosulphate 


Our earlier experimental work using labelled 
thiosulphate has shown that the two atoms of sulphur 
in this compound have different fates in the course 
of metabolism in the animal organism!. In rate, the 
inner sulphur atom is eliminated very quickly from 
the organism in the form of sulphate, while the outer 
atom is transformed into the sulphate much more 
slowly, going probably through a number of inter- 
mediate stages. The results of our investigations 
have shown that the thiosulphate may be the metabolic 
precursor of the sulphate, and that, however small 
its concentration in rat urine may be, the endo 
genous pool of thiosulphate is large (ref. 1). 

In the work reported here, rats were injected 
subcutaneously with 0-8 mgm. of D,L-cystine labelled 
with sulphur-35 dissolved in 0-5 per cent sodium 
carbonate, and at the time with 200 mgm. 
non-radioactive sodium thiosulphate (Na,S,0,.5H,O). 
The dose of thiosulphate was repeated after 24 hr. 
The urine was collected quantitatively at set intervals 
of time. As a control, we used rats to which radio- 
active eystine had been the simul- 
taneous administration of thiosulphate. The thio- 
sulphate excreted in the collected urine was separated 
and quantitatively by the method of 
Gast et al.*, the residual sulphate was removed by 
adding barium chloride, and the remaining sulphur 
compounds which were neither thiosulphate no 
inorganic sulphate were treated as residual sulphur. 
The total activity of a given sample of urine, the 
activity of the thiosulphate, and that of residual 
sulphur were determined. The activity of the inorganic 
sulphate was calculated indirectly from the difference 
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estimated 
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Table 1, ACTIVITIES UF EXCKETED THIOSULPHATE, SULPHATE AND 
RESIDUAL SULPHUR 
Results are expressed as a percentage of total activity of urine, after 
injection of 0-8 mgm. of cystine-**S (4 animals) 
Activity of 
sidual sulphur 


Activity of 
sulphate 


Activity of 
thiosulphate 


Aver- 
Range awe 


Range 


EXCRETED THIOSULPHATR, SULPHATE AND 
RESIDUAL SULPHUR 
Results are expressed as a percentage of total activity of urine, after 
injection of mgm. cystine-"*S and 200 mgm. Na,8,0,.5H,0. 
The dose of Na,S,0,.5H,O was repeated after 24 hr. (6 animals) 


| 


Table 2. ACTIVITIES OF 


Activity of 
residual sulphur 


Activity of 
sulphate 


Activity of 
thiosulphate 


Range ge 


\ver- 


Range 


Table 1 shows the proportion of radioactivity ot 
the different fractions of sulphur in urine after 
giving rats cystine alone. Table 2 similarly illustrates 
the results of experiments when both radioactive 
cystine and non-radioactive thiosulphate were in 
jected. 

As may be seen from Tables 1 and 2 only an insignifi- 
cant percentage of activity is excreted in the form of 
thiosulphate after the injection of labelled cystine 
without the addition of thiosulphate. On the other 
hand, if at the same time a massive dose of un- 
labelled thiosulphate is* given, 33 per cent of the 
sulphur produced by the metabolism of cystine is 
excreted in the urine in the form of thiosulphate in 
the course of 24 hr. Even after the next 48 hr.. 
considerable quantities of radioactive thiosulphate 
are exereted when additional thiosulphate has been 
injected 

Our explanation of these facts is that 
introduction of a large dose of thiosulphate inhibits 
the oxidation of the endogenic thiosulphate. We 
assume that thiosulphate yiven from an external 
source mixes with the pool of endogenous thiosulphate, 
and in consequence both the excretion and the oxida- 
tion of the endogenous thiosulphate take place at the 
of the thiosulphate administered 
from an external source. A scheme of the relation 
between the exogenous and endogenous thiosulphate 
is given in Fig. 1, *A, is the sulphur of the 
endogenous thiosulphate ; *A is the sulphur of the 
endogenous thiosulphate excreted in the urine in the 
*B is the sulphur in the 


external 


same rate as that 


where 


form of thiosulphate ; 


a 
texte ‘sae. 
age Range age 
0-4 1-79-2-28 | 2-1 4$6-5-78:°5 71°28 19-3-31 | 26-0 
6-24 | 1-88-3-22 | 2°47 | 53 77 67-4 | 20-7-44°5 | 3071 
ane 24-48% | 2-45-3-00 | 2°64 | 51-2-68-8| 62-6 | 28-1-45-5 | 34-2 
poe 
— 
| | Range | age | 
0-6 38-5-53-2 | 43-6 | 31-7-51-8 | 44 12-0-15-0 13-5 
6-24 1-0-19°5 6 | 56°7-77-0| | 21-2-80-0 | 25-4 
ae 20-41 33 47-52 | 49 12-19 18 
: 24-48 | 10-2-30-9 | 18-95) 51 197-39 | 28 
48-72 2-5-7:3 5-3 | 42-5-57-7 62 37 0-52 -5 | 42-2 
| 
Cystine *S .. (* Ag) (*B) 
(A 
Urine 
Fig. 1 
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on would be 
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in « form of the thiosulphate and myn 
of sulphate sulphur during 24 hr.; that is, the 
ratio of these two kinds of sulphur may be expressed 
numerically as 0-01-0-03. The same relation exists 
between activity of thiosulphate and sulphate after 
injection of labelled cystine alone (Table 1). After 
injecting rats with labelled thiosulphate, we showed 
that the relation of excreted thiosulphate sulphur 
to the sulphate sulphur (4/4) is given by the average 
values 0-61, 0-19 and 0-53 for periods 0-6, 6-24 and 
-24 hr. respectively 
that 
precursor of the sulphate and that the small quantity 
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im the urim s only the result of its rapid oxidation 

after the 
the sulphur of the 
ilphate to the s ilphur of the endogenous 
as that of 
ntroduced th osulphate sulphur to the s ipl ate 
from this *4/*B A'B Taking the 
from Table 2, obtain the followin 
values of *4/*B 0-99, O-11, 0-67 for periods 0 6, 
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for 16 days The oparet 
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on by shaking with chloroform-octanol (9: 1) were 
and resulted in the production of 
fractions containing different proportions of protein 
These results indicated that fraction IV 
polysaccharide protein complexes 

W hem the were ora wh h 


ITLSLICE essful 


Was ruxture 


mtained 0-4 per cent ammonium lactate imstead of 
viveerol, no ulvecogen could be isolated 


r ‘ore 
polysaccharide being essemt nally 


from the cells, the 
The organisms isolated after 
‘Oxoid’ 


Li meceo OD 


smular to fraction LV 
medium containing 
Lab 


yvrowth in 90 litres of a 
wmcteriological peptone 


ver cent, sodium chloride 0-5 per cent and ammonium 


per cont, 
were Washed 
free from medium and disintegrated by shaking with 
ballotini balls The broken cells 
‘xtracted at pH 8, and the suspension then adjusted 
to pH 4, centrifuged at 2,600 r.p.m., and the super 
The process of extraction at 


actate O-4 per cent for 16 days at 37 


ut were 


glass 


natant liquid decanted 
vH 8 and reprecipitation at pH 4 was repeated twice 
on the precipitate and the three supernatant liquids 
were combined and treated with 3 vol. of ethanol. 
‘hs material contained a considerable amount of 
nucleic acid which was then removed by precipitation 
as the lanthanum salt. The resulting polysaccharide 
1-74 gm.) isolated from the non-precipitable fraction 
was similar to fraction LV deseribed above in contain 
content, 5:°2 per cent) which 
removed and in being electro 
No glycogen could be 


ng protein (mitrogen 
‘ould not be easily 
phoretically inhomogeneous. 
letected by means of iodine. 

This material (fraction V; 1 
s ‘parated into two components by precipitation with 
10 per cent ethanol in the presence of 0-01 M zine 
sulphate. The precipitate (fraction Va; 790 mgm.) 
still contained protein (N, 5-0 per cent), and paper 
chromatographic examination of acid hydrolysates 
showed that mannose and glucose were present in a 
proportion of 5: 1 and that arabinose was absent. 
The supernatant fraction also contained protein, 
and acid hydrolysates contained arabinose and a 
ittle mannose. This not investigated 
further. 

Fraction Va had 
nfra-red spectrum which showed peaks at 975, 905, 
880 and 810 em.-'. Further purification was carried 
out by the use of Fehling’s solution, which is known 
The precipitate so produced 


7 gm.) was further 


fraction was 


20° in water and an 


to precipitate mannans®. 
was dissolved in dilute acid, dialysed and freeze- 
dried This purified product (30 per cent by weight of 
fraction Va) mannose and (5:1) 
and 0-96 per positive optical 


rotation + 67 


contained glucose 
\ 
in Water) indicated that it was 
probably an x-glucomannan. Examination in the 
itracentrifuge (kindly out by Dr. D. R. 
Stanworth) showed the presence of three components ; 
one was & minor one (10 per cent) and the other two 
only partly resolved even after prolonged 
centrifuging at 60,000 r.p.m. The infra-red spectrum 
n the region 1,000—-800 em.-! was similar to that of 
fraction Va. The spectrum had some 
with that of a sample of yeast x-mannan (peaks at 
975, 917, 885 and S13 em.-') and with that of «-gluco- 
mannan IL isolated from yeast cell walls by Kessler 
and Nickerson’s method’ (peaks at 980, 915, 890 and 
815 em. but they were not identical. 

It can be concluded, therefore, that at least three 
intracellular polysaccharides are produced by M. 
phlei, a glycogen, an a-glucomannan and a poly- 
saccharide containing mainly arabinose. 
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Distribution of Cholinesterase within the 
Kidney of the Domestic Fowl 


DURING investigations in this laboratory it 
noticed that the distribution of cholinesterase within 
The following 
observations the sparse 
information regarding the bird. 
The nomenclature of Augustinsson and Nachman 
sohn' is used throughout. 

Males and females 12-14 weeks old were killed by 
an overdose of nembutal, the kidneys excised and 
eut at 50u and stained for true 
It was alsb possible to obtain paraffin 
slices 


was 


uniform. 
in view of 


the fowl kidney was not 


are recorded 


cholinesterases in 


trozen sections 
cholinesterase’. 
sections by slightly modifying the technique ; 
I mm. thick were cut from the kidney and left im the 
substrate for 18 hr. at 37° C. The subsequent treat 
ment was as given by Coupland and Holmes*. The 
tissue was then embedded in paraffin and sectioned 
in the normal way. With this procedure the very 
heavy deposit on the surface of the block tended to 
obscure a certain amount of detail, but thin sections 
were obtained and gave the same results as the frozen 
sections In both methods 
was also demonstrated by substituting butyrothio 


choline iodide as substrate, and controls were obtained 


pseudocholinesterase 


by preliminary incubation of the sections in 1 » 10 
di SUpropy Iffuoropho phonate’, No distinetion could 
be made between kidneys obtained from males and 
fermales 

The distribution of both true and pseudocholin 
esterase appeared to be very similar, but the degree 
of staining for the two enzymes differed considerably 
Both were found in quantity in the vascular system, 
although this would be expected since it has been 
shown that cholinesterase, either the pseudo-enzyme 
or a mixture of true and pseudocholinesterase, is 
present in avian plasma‘. The ureter wall stained very 
heavily for both enzymes (Fig. 1), but the tubule 
walls appeared to be free (Fig. 2). No cholinesterases 
were found in the contents of the lumen of tubules or 
ureters (Figs. 1, 2). Perhaps of greater importance 
was the heavy staining of the Bowman's capsule, 
particularly for true cholinesterase (Fig. 2), and this 
may be related to the presence of these enzymes in 
avian plasma. However, neither enzyme was found 
in the tubule or uretal contents, which suggested that 
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section showing true cholinesterase 
tubule wal) and contents ha 
Paraffin section 


Kidney 
an’s capsule Phe 
the stain 


they are not being excreted ¢ xcept im amounts very 
much lower than in plasma or in changed form 
It has been suggested that cholinesterase is involved 
in the sodium pump mechanism‘, and it is therefore 
possible that the presence of these enzymes in 
Bowman's capsule is related to kidney function. This 
suggestion must remain speculative until more is 
known about the physiological significance of these 
enzyines 
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Hemolytic Activity of Colloidal Silica 


vhen administered 


COLLOIDAL silica is highly toxi« 
parenterally!” 
has been shown to interfere with some 
activate blood clotting and pharmacologically 
substances im plasma and interters with the red co] 
Most of these effects are probably due 


In isolated biological systems silica 
enzymes**, 
active 


envelope*. 
to the adsorption and partia! denaturation of proteir 
at the surface of silica particles®.’ 


March 


The ultimate particle size of the colloid varies with 
the conditions of preparation and storage. Most 
of the investigators quoted have observed that aged 
sols have far greater biological effects than freshly 
prepared silicic acid solutions’-*. The difference is 
presumably due to the spontaneous growth of the 
Using modern methods it is now 
any 
desired particle size and thus evaluate quantitatively 
between their activity. 
Such observations have been reported by one of us 
in relation to clotting of blood*. In the present work 
we have studied the effects of various types of colloidal 
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particles on ageing 
possible to make silica dispersions of almost 


the differences biological 


silica on intact red colls 

To obtain silicie acid, 1-5 per cent 
sodium silicate were passed through a column of 
cation exchange resin (‘Zeo-Karb 225°) According 
to the concentration, pH and subsequent heating of 
the material, a series of sols of particle sizo from 2 mu 
were obtained (ef. Iler’). In addition we used 
commercial preparations of silica (“Ludox SM’, Du 
and ‘Syton Monsanto: 


solutions of 


to Ormu 
Pont: 7 mu about 
30 mu). 

Human red cells were 
buffered isotonic saline (phosphate or bicarbonate 
buffer, pH 7-4) and suspended in saline. One-tenth 
volumes of serial dilutions of silica were then added 
to a series of tubes with the red cell suspensions and 
with occasional 


washed three times with 


the contents were incubated at 37° ¢ 
gentle agitation. After centrifuging, the supernatant 
hemoglobin was measured and expressed as @ per- 
centage of the total. 

Fig. 1 shows the result of a typical experiment with 
a 2 per cent celi suspension incubated with silica for 
30 min. It is obvious that colloidal silica can be a 
very potent hemolytic agent. For example, 1 ugm./ 
ml. of the 30-my particles lyses about 50 per cent 
of the cells. Since the surface area of this silica is 
somewhat less than 1 em.?/ugm. while that of 2 per 
cent cell suspension is about 150 em.?/ml., it follows that 
contact of silica with a very small portion of the red 
cell surface is sufficient to produce hemolysis. The 
hemolytic activity decreases with the particle size 
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Ilemolvsis of 2 per cent red ll suspension incubated 
joidal siliea for 30 min. at 37° C. The figures above the 
irves indicate the mean particle diameter of the colloid 
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transparency 
ond row, zonal 
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ed idal si 


to emphasize 
visible ch 


until it becomes negligible at about 
4 mu diameter. We have ved that particle 
in the range of 3-5-7 mu have a powerful agglu 
ng effect on the red cells, with a well-marked prozone 
Fig. 2). Silica of 3-my or smaller particle has 
no such activity but the cell the 
igglutination and hawmolys y the larger particles. 
This ‘blocking’ effect occurs only when the smaller 
particles are introduced tho cell 
before the larger ones and it persists after repeated 
washing with saline, which probably indicates an 
irreversible adsorption of silica on to the erythrocyte 
surface. Such ‘coated’ red cells have other properties 
in addition to their resistance to the larger particles 
of silica. Thus they are not hamolysed by streptoly- 
sin O and the saponin fragility is somewhat decreased 
On the other hand, these cells become 
ible to immune (rat) hemolysins and to primaquine. 
The osmotic fragility is not altered, nor is there any 
obvious abnormality in appearance except that the 
cella do not become spherocytic when examined 
between glass slides and coverslips as do normal 
washed erythrocytes'® 
In all these experiments it is essential to use well- 
washed hecauso even small traces of plasma 
markedly inhibit the action of silica. The addition of 
1 : 200 plasma to the system as in Fig. 1 completely 
prevents hemolysis. The plasma must, however, 
come in contact with silica before the latter 
adsorbed by the red cells. Even a few seconds delay 
suffices to abolish the protective effect of the 
This phenomenon is evidently due to the coating of 
the silica by certain plasma components. The sub- 
stances in question are non-dialysable and can be 
recovered in alkaline eluates from powdered silica 
which has been Such 
eluates retain their activity after heating to 100° C. 
Our observations on the agglutinating and blocking 
activity of silica agree with the qualitative findings 
of Renton and Hancock®, that 
effects may be ——- to those of agglutinating 
and incomplete antibodies, respectively. The 
results extend this mode I to cover haemolysis as well. 
Although our present knowledge of the red cell 
structure is still fragmentary, the reaction bet ween 
silica and the cell membrane may be visualized in 
general terms as a two-stage process: first, a rapid 
adsorption of the particles by the cell surface, due 
mainly to the ionic attraction between silica and the 
amino-groups at the cell surface and further rein- 


the colloid 


of 
also obser Ss 
timat- 
70 
protects S against 


mto 


more suscept 


cells 


IS 


plasma 


exposed to plasma or serum. 


who suggested these 


pre sort 


ATURE 


per « 


aw 


101] 


forced by hydrogen bonds and van 
der Waals forces’; secondly, pro- 
tein denaturation, the extent 
which may depend purely on the 
geometrical relation between the 
colloidal particles and the protein 
molecules, as was previously sug 
gested in connexion with blood 
clotting®:*. Individual silica part 
icles of less than 3 may not 
provide sufficient contig sur- 
face to permit significant unfolding 
of the uch larger protem mole 
ecules. Contact wit! 
will, however, allow such unfolding 
(denaturation), and the resulting 
interference with the integritv of 
the then leads to 
agglutination or hamolysis accord- 
ing to the degree of denaturation 
The picture may, of be over- 
simplified and other physical differences between the 
large and the small may be contri- 
butory factors". Despite these reservations, colloidal 
silica may prove a useful tool in the elucidation of 
the red cell structure. 
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The Psychotomimetic Properties of 
3,4,5-Trimethoxyamphetamine 


dl-3,4,5-TRIMETHOXYAMPHETAMINE (d1-TMA), 


first 
prepared as a homologue of mescaline in 1947', 
has remained to a large measure unexplored. A 
single paper has described its effects in human sub- 
jects*, demonstrating that the drug allows strobo- 
scope-induced hallucinations at the levels employed, 
namely, 0-8—2-0 mgm./kgm., orally. In the present 
work, dl-3,4,5-trumethoxyamphetamine was synthe- 
sized by the general method of Ramirez and Burger* 
and chemically identical to that previously 
described'. Pharmacological similarity was demon- 
strated by the administration of between 1-6 and 2-0 
mgm./kgm. as the hydrochloride, to three adult male 
subjects. The responses were found to be parallel in 
intensity and duration to those described earlier’, 
although the vivid hallucinations reported were not 
observed. 


was 


= 
= 
& 
> 
Fie 
Concentration of lloidal silica (agm. tml.) 
Fig. 2 Hiwemagglutinat 2 
suspension was i 
the reverse 
ip 
4 
Mole 
% 


It bee n found, however, that with an reased 
of the drug 


the psy hotrop c¢ response changed 


nm Aa most dramatic manner Dosages of 2-8—-3-5 


kgrn were vive? 
of whom had had previous experience with either 
4 acid diethvlamide 
observed were 


five adult male subjects, 


te 
caline or lvserui 
The physical changes 
In rene h case, atter 


similar for all 
half an 
distress, 


semploved about 


ther 


s ibject 
ensued a period of autonomic 
ad by 
as matisea and dizziness Th phase 
The a] glit buat 
pore ire mecrease of 10 


to normal at the end of this phase 


hour, 


haracterize sweating, tremor, and chills as well 
lasted no more 


blood 
returned 


than an how definite systole 
mereury 


The 


increase was barely perceptible (¢. 2 


about 
concurrent 
liastol mim 


During the remainder of each experiment 


approximately another 6-8 hr., which ineludes the 
extreme mental 
few overt physical signs of 

Pupillary dilatation and shght otor 


Pulse 


derangement deserbed 


period of 
below) vers druy effect 
were evident 
nco-ordinat ion wer noted meres Wits 
neglisible 

The 
extreme and showed 
bility The initial effects, at 


nyvestion of the drug, were mescaline-like, involving 


were 
individual varia 
from the 


hu changes obese ry el, however, 
considerable 


about 2 hi 


ntensification of visual experience, includimg amplifi 
cation and distortion of colour, texture, form, and 
spatial relationships. These effects were distinct], 
less than those expected from a pharmacologicall) 
equivalent dose (2) of mescaline. Auditory and 
tactile sensations also intensified, and both 
paresthesia and synesthesia were noted on occasion 
None of the subjects displayed the enhanced capacity 
for empathy characteristic of mescaline. 

The emotional responses elicited during the period 
of maximum — im 
toxication (3-5 hr. from the start of the experiment) 
striking in their intensity. Anger, hostility, and 
euphoria dominated the 
thoughts and conversation Aetual acts of hostility 
observed, but it was felt that, in at least 
provocation would have precipitated 
All subjects reported imagery, 
either patterned or scenic, Recolles 
s did not seem to be enhanc ed, 


were 


were 
mogalomaniac subject's 
were not 
two subjects, 
homicidal violence 
withe ves closed 
tion of past experience 
and intellectual performance appeared to be some 
Once the plateau of intoxication had 


The 


experienm edi no clouding of consciousness, 


what impaired 


passed, return to normal was rapid subjects 


and sub 


sequent recall of events was excellent 

Due to the unexpectedly 
the response to larger doses of the drug (a response 
than 40 


a& warning concerning adequate supervision during 


anti-social character of 


mobse rved mescaline subjects), 


experimentation Ww ith this new drug seers desirable 
Investigations employing the optical isomers, as 
well as structural homologues, of d/-3.4,5-trimethoxy 


amphetamine are im progress 


ALEXANDER T. SHULGIN 
STERLING BUNNELI 
THORNTON SarcentT ITT 


Research Department, 
The Dow Chemical Company, 
P.O. Box 351, 
Pittsburg, California. 


Pharmacol., 20, 129 (1047) 
and Gibson, W. C., J 


* Hey, P., Quart. J. Pharm. 

* Peretz, D. L., Smythies, J. R., 
101, 317 (1955). 

* Ramirez, F. A., and Burger, A.. J. 


Mental Sci., 


timer. Chem. Soe., 72, 2782 (1950) 


NATURE 


March 25. 


The Conversion Ratio as a Discriminatory 
Test for Thyroid Activity in Fish 


rate of conversion of administered 


into radioiodine ot t hie 


THI 
rachoiodine 


inorgans 
protein-bound 
plasma has been used frequently to evaluate thyroid 
tivity in manunals. The 
good 
but the re latively large sample of blood required for 
separation of serum by the usual methods has made 
the test impractical for small fish A method is 
described here for determining protein-bound radio 
o test in fish of 30 gm. or 


test is recognized as having 


discriminatory power in higher vertebrates! 


iodine as an in more and 


as a terminal test in fish as small as l gm 

fish received an intraperitoneal 
tres 131, th 
weight of the fish and the detection instrument used 
When well-counter, the 
ment of choice, 0-1] ue hody 
Blood sampling tor o determ 
earried out by 
heparinized 
to a heparinized 


injection © 


carrie! dlosaye ndimg on the 


using a seintillation instru 


iodine-13) por gn weight 
was sufficient. 


Inations in anwsthetized trout wer 
direct cardiac puncture 
svringe Blood transferred 
capillary tube and the vacant end of the tube plugged 
Plasticene’ or 
flame such as that of a propane torch 
be obtained from very small fish by cutting off the 
tail and colleeting the flows from the 
eaudal artery into a heparinized capillary tube 
Sealed tubes were centrifuged in a hamatoerit centri 
fuge or in a 15-ml. bucket fitted with 
hollow wooden adapters for the tubes. After separa- 
tion of the cells, the tubes were seratched and broken 
between cells and plasma and the plasma was 
expressed into a 15-ml. centrifuge tube containing 
2 ml. of 20 per cent trichloroacetic acid. The protein 
precipitate was stirred vigorously with a glass rod and 
centrifuged down. The supernatant containing the 
inorganic iodine-131 was decanted and saved. The 

washed three times with 2-ml 
portions of 2-5 per cent trichloroacetic acid, each 
time breaking up and stirring the precipitate and 
then centrifuging All trichloroacetic acid washes, 
totalling Smil., combined and The 
precipitate was then dissolved in sodium hydroxide 
and diluted to the same the combined 
supernatant washings. Finally, the radioactivity of 
both fractions was counted. Using the well-erystal 
supernatant 


a 6.6. 


with | 


Was 


sealed with “a small concentrated 
Blood 


with 


blood as it 


centrifuge 


precipitate Was 


were saved. 


volume as 


scintillation counter, and 


dissolved precipitate 


aliquots of 
were pipetted 
10,000 counts. 


into counter 


tubes and counted to An end probe 
scintillation counter was occasionally used, and great - 
ost sensitivity was achieved by seeuring the probe 
with erystal facing up in a lead castle and placing the 
fractions contained in a small beaker directly on the 
crystal After subtraction of the background count. 
percentage of protein-bound iodine-131 is caleulated 


as 


Prot 
Prot 


bound iodine-131 in counts per min. (precip.) 
bound iodine-I3l iodine-131 fcombined 
cour ts of precip. and supernat.,) 


Serial determinations in rainbow trout (Salmo 
ygairdneri) and starry flounder (Platichthys stellatus) 
have shown that protein-bound radiothyroxine in 
the plasma gradually increases relative to inorganic 
radioiodide until approximately the fourth or fifth 
day. after which it begins to fall. The rate of increase 
usually is most rapid just before the inflexion and 


represents the period when the greatest percentage 


il 
" 
A 
Bre} 
4 
A 
~« 
j 
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A ful 


KADIOIODIDE 1 
UREA-TREATE 


of labelled thyroxine molecules is secreted tre 
thyroid gland When breakdown or excretion of 
radiothyroxine exceeds its rate of appearance im the 
blood, the 
Usually only one determination is made at a fixed 
interval of time after the injection of radioiodicde 
Sampling should be made before the maximum value 
for protein hound iodine-131 is reached, and the ideal 
time to sample will vary with the species and w ith the 
In general, the more active 


conversion ratio falls. 


experimental conditions 
the thyroid gland, the ¢ arlier the ideal sampling time 
will be. A 4-dav interval between administration of 
the tracer dose and sampling has been found satis- 
factory for rainbow trout and starry flounder under 
Periods longer than 4 davs 
reliability. of 


normal conditions 
rarely prove worth 
the method is rapidly limited by loss of radioiodide 


while, because the 
through excretion and physical deeay. 

In Table 1 the 4-day conversion the 
t-day thyroid radioiodide uptakes of normal starry 
flounder and flounder immersed 11 days in 0-04 per 
cent compared. In this experiment, 
the 4-day conversion ratio is of far greater value than 
thyroid radioiodide uptake for determining the devre« 
of thyroid mhibition achieved The conversion ratios 
average 14-6 for the nor mal flounder us compared with 
0-42 in those flounders treated with thiourea; this 
shows that blockage of hormone synthesis is essen 
tially Thyroid radioiodide uptake is 


comparatively usele es for such a test, because SOME 


ratios and 


thiourea are 


complet: 


is accumulated by the inhibited gland. 
the interval before 
sampling if the experimental treatment is expected 
greatly. Table 2 shows 
flounder 
Two 


rachoiodiads 


to reduce 


It is desirablk 


thyroid activity 


to stimulate 
the 2-day 
treated with 
injections of the hormone were given, one three days 
and the other six days before the injection of racio 
iodide for the protem bound 
iodine-I31. 

In apite ot the 


conversion ratios of starry 


thvroid-stimulating hormone 


determination of 


ffeectiveness of t fferent dosages of thvroid 


timulating hormone is easily estimated 


Many factors influence the conversion ratio, 1 aking 
execeding!\y comple x 


mathematical analysis 


Treated with thyroid-stimulating hormone 
ULSLP. 
units 


CLS LP. o-001 
units’ gm. 
2-day 
con- 


units gm 

2 2-day 

con al con- 

version t version 
ratio ratlo 


2-day 
Body- 

on weight version 
ratio 


Body- 
weight vers 
ratio 


weight 
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However, 
levels of thyroid activity, the test is accurate, simple 


to perform 


gland 
the relative 
rather than the more indirect 1odide 
of the thvroid 
ticularly 


very 


grant 
Washington, D.C., 
of British Columbia. 


of sarnple, the relative 


1013 


of distinguishing different 


for purposes 


and greater discriminatory 


posse BSCS 


power than the uptake of radioiodide by the thyroid 


It has the important advantage of measuring 


rate of secretion of thyroid hormon: 
trapping activity 
prove par 


activity of 


should 


thyroid 


gland. ‘The test 
valuable in assessing 
small fish 


Thyroid-stimulating hormone was kindly supplied 


by Wayne Donaldson, of Parke, Davis and Company, 
Detroit. 
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Transport of Phosphate into the 
Erythrocyte 
THE active transport of morganic phosphate mto 
blood cell is generally believed to be closely 
related to glycolysis, although the actual mechanism 
of transfer is unknown'. that 
phosphate enters the erythror through the forma 
tion of adenosine triphosphate at the cell surface 
Jartlett* concluded from their 


the red 


Courlev? considered 


Prankerd ef and 
investigations that inorganic phosphate is transferred 
the 1.3-diphospho 


cell by mto 


Qur own experimental evidence sug- 


mto incorporation 
vlyceric acid 
that the 
independent of glycolysis. 

Whole blood was incubated at 37° ¢ with ortho 
phosphate« labelled with phosphorus The dis 
ippearance of phosphorus-32 from tho plasma was 
yp riod and calculated on the 


transfer of inorganic phosphate ts 


vests 


over a 2-hn 
10 per cent 


assured 


hasis of a hematocrit In a series of 


eight 
phorus-32 ith he presence of 
cent hr per cent. 
din the 


concentration ot 10 


phos 
200 mgm. per 
When 


incubation mixture 


samples the rate of disappearance of 


glucose 
cent) was 29-3 per 
iodoacetic ac ad was me! ick 
molar, lactic acid 


to a final 


phos 


tion complete! nhibited, and 
al 
cent 
with 
of plasma 


produc was 
phorus-32 left the plasma n a mean 


Eight 


orluc ose, 


TLithe 
rate of 2-5 per cent/hr I-l per 
whole blood 
and adenosine (6°25 
rate of 


surnples 
mdoacetic a ) were 


found to show a disappearance 
samples incubated 


3:7 per cent) 


phosphorus-32 simular to those 
with glucose alone (29-8 per cent hr. 
Under these conditions there was again no produc tion 
of lactic acid. The the two rates of 
influx with glucose alone, and with glucose, iodoacetic 
acid and adenosine suggests that the mechanism of 
transfer of phosphate into the cell under these two 
conditions may be identical To establish further 
the similarity of transport in the presence or absence 
of glycolysis we studied the effects of variation of 
incubation temperature and of external phosphate 
concentration on the rate of entry of phosphate into 


similarity of 


the erythrocyte. 


‘ 
NO. 4769 
CONVERSION Ratios IN No FLOUNDEE 
{-day uptake | 4 take | 4 nversion 
— 
‘ 
* 
a 
Be 
dg 
2 
it. 
Yable 2. Erreet oF LATING HokMONE ON THE 2-DAY 
CONVERSION RATIO OF STARRY FLOUNDER (Platichthys stellatus) 
Experimental temperature experimental salinity, 26 pet 
mille 
Controls 
3h 1°25 93.5 240 775 13°83 76 
81-0 1-o4 13-7 75 22 -6 68-5 
av. 1-72 ov. OF av. 25°4 | av. 40-5 
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In Fig. 1, it will be noted that as the external 
phosphate concentration is increased there is an im 
crease in the rate of entry of orthophosphate into the 
red cell. This increase is identical in the presence 
of either glucose, or glucose, adenosine and iodoacet 
In Fig. 2, the effect of change of temperature 
temperature Causes an 


acid. 
is shown An increase im 
increase in the transfer-rate constant which is identical 
under both conditions. These findings indicate that 
phosphate enters the red blood cells at similar rates 
whether glycolysis is proceeding or not. 

lo find out whether the phosphate which entered 
the cell under these two conditions would be metab 
olized in a similar fashion the distribution of radio 
active phosphorus-32 within red cell phosphate esters 
was studied by the method of anion exchange column 


10 20 


External orthophosphat« wentration (mgm. per ¢ 


Fig. 1. Effect of variation of external phosphate concentration on 

the rate of total phosphate entry into the red blood cell. Washed 

rythrocytes were suspended in veronal acetate buffer (pf 7°45); 

and incubated for 2 hr. at 37° C. with 0-2 we. phosphorus 

sodium phosphate in the presence of (1) glucose 200) mur- 

per cent (@); (2) glucose 200 mgm. per cent, iodoacetic acid 
10-* M and adenosine 6°25 mW 


Effect of variation of incubation temper 
nstant of phosphate influx into red blood 
ytes were suspended in veronal 
if phosphate concentra 
ells were incubated r phoru 
xiium phosphate the presence ¢ tlucose ZOU mgm. per 
ent (@):;: 2 er acetic acid 
M i: 
constant phate in x 


rreeted hematocrit o 


periment Was 
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OLN 
NH,Cl 
fraction DPE 


Fig. 3. The radioactivity (c.p.m.) of erythrocyte phosphate 
eaters after 2-hr. incubation at 37°C. (20 mi. of blood with 
of phosphorus-32) in the presence of A, glucose (200 mgm 
and iodoacetic acid 
acid lo-* M 


pat 
per cent); 8, glucose (200 mgm. per cent 
i '"M glucose (200 mgm. per cent), jiodoaceti 


and adenosine 6-25 mM 


chromatography of Bartlett®. It may be seen in 
Fig. 3 that in the presence of glucose most of the 
phosphorus-32 was found in adenosine triphosphate 
(ATP) and 2,3-diphosphoglycerie acid (2-3 DPG) 
(Fig. 3, A). Inhibition of glycolysis by iodoacetic 
acid (Fig. 3, B) prevented the entry of 32P-ortho 
phosphate into these esters. When adenosine was 
radioactivity found in the 0-1 AN 
chloride fraction, with very little in 
adenosine triphosphate (ATP) or 2,3-diphospho 
glyceric acid (2-3 DPG) (Fig. 3, C). In A and B the 
amount of organic phosphate in the 0-1 N ammonium 
chloride fraction (known to contain hexose diphos 
phates but no monophosphate’) was low. In C, 
however, this fraction contained greater quantities 
both of organic phosphate and fructose. Fructose 
determined by the Roe modification of the 
In two experiments it was 


luded was 


ammomum 


was 
Seliwanoff procedure®. 
found that the excess phosphate and fructose in ¢ 
oceurred in the ratio of 1-83 moles of phosphorus/mol 
These findings suggested that the radio 
ammonium 
was it 


of fructose. 
activity which appeared in the 0-1 N 
chloride fraction under these conditions 
fructose-1,6 diphosphate. 

In the presence of glucose alone (Fig. 3, A) ortho 
phosphate is probably esterified by way of the glycer- 
aldehyde 3-phosphate dehvdrogenase reaction. With 
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vilucose, iodoacetic acid and adenosine, glycolysis is 
inhibited and inorganic phosphate is esterified, pre- 
sumably in the purine nucleoside phosphorylase 
reaction, to form ribose-l-phosphate. This material 
can then be metabolized through the hexose mono- 
phosphate shunt and result in an accumulation of 
fructose-1,6-diphosphate’. Under two condi- 
tions inorganic phosphate enters the red blood ceil 
at the same rate yet follows different metabolic 
pathways. The identical kinetics of phosphate trans- 
fer, whether glycolysis is active or inhibited, suggests 
that the limiting step of entry of phosphate into the 
red blood cell is similar under both conditions and is 


these 


not dependent on glycolysis. 
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Control of Fertility by 6-Azauridine 


WE have previously suggested that agents known to 


division might be effeetive ovicides in 
in amounts which are non-toxie to the 
female', We have reported on a few such 
and our supported the 
hypothesis that it might be possible to SOPRATALO the 


inhibit cell 
mammals, 
pregnant 
agents, results in general 
effects on the ovurn and on the maternal orgasm ?, 
that time. we have examined a number of other 
substances, and wish to 
direct attention to one of these in particular. This 
substance, 6-azauridine 


5(2H,4H)-dione) “AzUR’), 1s far the 


most closely approaches our aim of findimg an oral 


since 


in this communication we 


so one which 
agent which might control human pregnancy, with 
minimal toxie effeets. 

‘AzUR’ has been shown to be a highly active 
inhibitor of the growth of some species of bacteria’, 
and of mammalian tumours, both in tissue culture*.® 
and in viro'.*. It has also been found to be effeetive in 
leukemia in man’. It is reported to have very low 
toxicity in mice*.*.* and in man’* 
what toxie in dogs*.*. 

In our experiments, ‘AzUR’ was dissolved in water 
and given to mice by stomach tube in doses related 
to the weight of the animals. As in our previous work, 
we used Swiss albino mice. It has been reported that 
AzUR’, because of its rapid rate of excretion, is 
more effective when given in divided doses*. In some 
of our experiments, therefore, we compared the 
effect of administering the substance in one single 
dose with that of administering it in three equal 
fractions of the daily dose at intervals of 8 hr. 

Toxicity. The mildest sign of toxicity was a tem- 
porary fall in weight, which was rapidly regained when 


a though it is some- 


URE 
the ‘AzUR’ was withdrawn. More 
effects were diarrhoea, a staring coat and death. 

In non-pregnant animals, we have found that sing! 
doses of 0-5 mgm./gm., given for 9 consecutive days. 
were without effect in mature animals. In weanling 
animals, the same dose produced a significant but 
temporary loss in weight. Neither the younger no! 
the older mice showed any impairment of fertility 
when they were afterwards mated, and they produces 
normal litters. Thus, ‘AzUR’ not appear to 
affect unfertilized ova. 

In pregnant animals, the oceurrence of toxicity 
depended on the size of the daily dose of ‘AzUR’, 
the number of days during which it given, 
whether it was given as a single dose or in divided 
doses, and the stage of pregnancy. A single dose of 
4 mgm./gm., given on the fourth day of pregnancy 
was without effect. Three 
doses given on the fourth, tifth and sixth days killed 
animals at 4 mgm./gm., and ot 
mgm./gm. 

ot 
carried 
or divided doses at 


severe 


does 


was 


toxic consecutive single 


some caused loss 
weight at 
of our further 
doses of 0-5 mgm./gm 
this level, given for 1-4 


were non-toxie in the early stages of pregnancy 


ettects, 
with 


Because these most 


work was out 
Single 
days, 
Given for three consecutive days on or after the tenth 
day of pregnancy, they led to the death of several of 
We believe that this was secondary 
to the death of the large conceptus at these lat: 
stages of pregnancy (see below). 

Effect The effect on pregnancy, lik 
the toxicity, also depended on the dose, the duration 
of administration, the state of pregnancy and whether 
the given in divided 
amounts. 


The 


the mothers. 


on preq) 


Was in One dose or 


most regularly effective time of dosing was 
for three consecutive days from the 
fourth day of pregnancy. Thus, 
three days from the fourth to sixth day of pregnancy 
gm. interrupted every pregnancy, wheres: 
interrupted about 50 per cent 
pregnancies. Given for four days (third to sixth 
instead of three days, single doses of 0-5 mgm 
In divided doses, how 
a day was invariably effective in 


three 


second, third or 
in single doses over 
mgm. 
mgm./gm ot 
gm 
interrupted all pregnancies, 
ever, O-o mgm. ym 
interrupting pregnancy when given for only 
days 

‘AzUR’ effective in the very 
of pregnancy, that 0-5 mgm./gm. given 
daily in divided doses for the first three days after 
copulation interrupted only 9 out of 16 pregnancies. 
Again, the same dose of ‘AzUR’ interrupted only half 
the pregnancies when given from the tenth to twelfth 
day, and none when given from the fourteenth to 
sixteenth day There was, however, an important 
difference in the litters born to mothers dosed early. 
or late, in pregnancy. Those born to mothers dosed 
early in pregnancy survived, and were apparently 
quite normal; they were able, for example, them 
selves to conceive and rear their own young. Thos¢ 
born to mothers dosed late in pregnancy were smaller 
in number, and most of the young died within two 
davs of birth. 

The time of termination of pregnancy was related 
to the dosing schedule, Thus, with single doses over 
four consecutive days, from the third to the sixth day, 
pregnancy was terminated between the ninth and 
fifteenth day with 1 mgm./gm., and between the 
fourteenth and oighteenth day with 0-5 mgm./gm 
Fractional doses totalling 0-5 mgm./gm. daily pro 


was less earliest 


stages 


a 
2 
178 
Dische, Z.. in MeElroy, W. D., and Glass, B., Phosphorus Metab- 
Abi oliam, 171 (Johns Hopkins Press, Baltimore, 1951) 
& 


ineod even earber tormunation 
nd the ninth day 

AzUR’ thu 
pon the conceptus during part of its existence \t 
particular levels, it does not affect the mother No 


appears to have a selective action 


me it exert its <unum ovieidal effect during the 
oT ecartiest i ot pregnancy, though this may 
be due to imace iiulitv of the ovum rather than to 
msenmsitivits \gain, it gradually coase to alfect 

conceptus the later stage of pregnarne 
ntil eventuaily t allow the birth of some live 
ny Neverthel the ive of litter is reduced 


together with the absence of toxicity on the 
by lie ve that thr 


nad this, 

ther at other stages, makes us 
ipparent toxicity in the late stages of pregnancy are 
ine to the death of one or two fretuses, which by 
then are quite large 

\ great deal more work needs to be done witl 
AzUR’ before we ean decick whether it might be of 
man fertilitv. There are, how- 


features of the incomplete 


ein the control of 
ver, already everal 
so far obtained which provide a considerable 
neentive to pursue this work. First, at doses which 
AzUR’ has no effect on the 


exception on 


mterrupt pregnarne 
nfertilized ovurn, nor—with one 
the mother 
when ‘AzUR’ is given late in pregnaney. 
voung born from mothers which were inadequately 


The exce ption ts the ill-effeets produced 


secondly, 


losed seem to be perfeetly healthy. and are themselves 
apable in due course of producing and rearing normal 
young. This lessens the possibility that, if “AzUR 
vere to be used in the control of human fertility. 
ongenital might be produced in 
oung born through inadequate dosing. Thirdly, 
there is now considerable evidence that ‘AzUR’ has 


malformations 


very low toxicity in man Amounts equivalent to 
0-3 mem./gm. daily, given intravenously at intervals 
ofS hr. over as long as four weeks, are said to have no 
toxic effeet whatever 

We acknowledge the generosity of Messrs. Spofa 
t Prague and Messrs. FE. R. Squibb and Sons, U.S.A., 


us supplies of “AzUR 
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L-Glutamine and the Growth of Embryonic 
Chick Tibiotarsi in vitro 

In 1955 ' Kieny published an account of the amino 

eight -day 

various simple mixtures of 


acid requirements of embrvonie chick 
tibie cultivated on 
inorganic salts and amino-acids, including L-glutamic 
acid. She reported that although the addition of 
glutamine to the media caused some increase in 
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the length of the bones they also lost weight. Ina 
however, she coneluded that the sub 
stance had no eftect on the bones 


CGwatkin and Heyvner*® have described the growth of 


hater paper 


Recently, Biggers, 


embryonic chick, rat and mouse tibiae on a relatively 
medium (denoted BGJ4), which does not con 
tain t-glutamie acid. It has been demonstrated im 
sunple total deficiency experiments that L-glutamine 
is essential for growth im all three species, whether 
the response is measured in terms of length, wet 
weight or drv weight 

Other workers have shown recently that explants 
of chick-heart tissue do not require L-glutamine 
because they contain glutamine svnthetase. Thos 
enzyme catalyses the irreversible reaction : 
itamic acid idenosine t hosphat 
L-glutamine idenosin iphospt pt 


If we assume that glutamine synthetase is present in 


embryonic chick bones, then it is possible to argue 
that sufficient L-glutamine was svnthesized frorm 
1.-glutamie acid in Kieny’s experiments to produce a 
maximal re SP li so, then the addition of more 
L-glutamine to the system would produce no further 


efloet One can also argue that it is likely that some 


L-ghitamime was formed to a minor extent in out 
experiments*® since L-glutamic acid ean arise from 
olive ose in embryoni chick bones® 

In order to settle these questions, the re sponses ot 
seventh dlay embryon chu k tibrortars: to different 
concentrations of L-glutamine have been = studied 
in the presence and absence of t-glitamic acid A 
2 $ factorial arrangement has been employed 
1, 5 and 25 mgin. per 100 ml. of L-glutamine, and @ 
and 25 mgm. per 100 mil. of L-glutamic acid, incor 
porated in all six treatment combinations in medium 
BGJh. In a preliminary experiment the concentra 
tion-response line of L-glutamine was determined. 
The results showed that the response becomes maxt 
malin the range of 8-75-17-5 mgm per LOO mil. Thus 
the concentration of 25 mgm. per 100 mil. which has 
been employed for the upper level of L-glutamine 
in the factorial experiment is more than sufficient to 
elicit Maximum response 

The uniformity of the paired limbs from embryos 
has been exploited by comparing the effects of the 
six treatments in a balanced incomplete block design 
The pairs of tibiotarsi from fifteen embryos were 
allotted at 
between the six treatments taking two at a time. 
The bones were cultivated, using the floating lens 
for 6 days in an atmosphere 


random to the fifteen combinations 


paper technique, at 37°C 
of humidified 5 per cent carbon dioxide mm air. The 
At the end 


bones was 


medium was renewed every second clay 
of the experiment the length of the 
The analvsis of variance was done after 
Only the 
adjusted 


determined. 
converting all the data to logarithms 
intra-block error was estimated, and the 
treatment sum of squares were partitioned using the 
methods deseribed by Kramer and Bradley a 

The adjusted means are shown i Table 1, together 
with the analvsis of variance It is obvious that 
there is a highly significant linear regression of log 
length on the log concentration of L-ghitamine in the 
medium and that some response oceurred with only 
! mem. per ml. t-glutamine in the medium. Since 
the t-glutamie acid and the interaction mean squares 
are not significant, there is no evidence that L-ghitamie 
acid affects the response in length of the bones to 


t-Autamine. Thus there is no evidence that L-ghuta- 


» 
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er 
Sie 
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oft L-glutamine 


for if synthesis of L-g 


rriit acid Is 
chick 


weur, the two concentration-re SpPorise 


tibiotarsi, utamine did 
lines would be 
levels 


expected to separate, particularly at the lower 


f Whether this 


contain ghutarmine synthetase 


is because this tissue 


foes not remains to be 
letermimned 

The 
lernonstrate an effect 
tion used by her 
which is right at the lower end of the 


result Kienv failed to 
The concentra 
per 100 mil., 


concentration 


maicate why 
oft ghitamune 


0-16 


also 
was only 
response line 


Hence, it is 
for the 


vlutamine essential 
elongat on ‘ h ‘ k 
tro, and that it is unlikely that it is produced from 
The 


eartilagimous 


that J 
of embrvone 


clear 
tibiotarsi 


inportance of 


this tissue 
the 


ly surprising in view of its essential role 


glutamic acid by 


rudiment os 


this compound to 
in the 


caret 
yvnthesis of purines? and chondroitin sulphate* 
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Organization of Function in Trypanosome 
Flagella 


Some cilia and flagella beat in a complex three 


dimensional manner, and, in addition, the angular 
velocity at the tip is greater than at the base. Pre 
sumably the bundle of fibrils which make up a cilium 
or flagellum contains both conducting and contractile 


elements! Trypanosome flagella, in common with 


1O17 


{ ‘ % peripheral and 2 
central fibres 
Neridine 


derivatives are well known to produce 
itv in cells and tissues In the presence 
&§-diamino-N-methylacridinium chlorics 
irvpanosomes re spond to light of wave 
motility 


ot pure 
icriflav ine 


secondly, by 


length 15 n first by an increased 
flagellum which soon 


of the 


site of photosensi 


a stiffening of the 
and thirdly, bv loss of refractility 


whole organisin. lo localize the 


Stops moving, 


ter ihiunination was organized so that 
was a eirele of bright light about 4 
a background illumination of subdued red light 


tivity a sy 
there 
and 
to enable the 


diameter 


a trypanosome through 


operator tO see 
without causing any additional damage 
s consisted of a microscope set up for 
ination using a 6-\ 30-watt 
10 objective (NLA. 0-70) was used in 
standard substage condenser and the 
viewed through a gO oil 


An additional diaphragm held 


out exposure 
The 
Kohler 
lamp \ 
place of the 


ap 
tungsten 


were 
mersion objective 
in a nucromanipulator was place d close to the lamp 
This diaphragm consisted of an unprotected 
deep red (Wratten No. 70) which was 
carefully pierced with a pin from either side. The 
hole n 1004 The image 
of this hole was formed in the plane of the object and 
was 42 in diameter A small cirele of the same gelatine 
filter inserted into the eyepiece ¢ nabled the operator 


house. 
gelatine filter 


easured about in diameter 


to observe both the trypanosome and the eirele of 
light throughout an experiment 
1) (pan qambiense (an old laboratory strain) 
rhodesien 
experiment 
from rat blood by e« ntriffigation and diluted with a 
buffered-ghicose Ringer's solution (pH 7-2) to give a 
12.000 ul. "Phe final concentration of 
tor 7’. gambiense and 10-*-*! M 
these concentrations were known 


soma 
ve (a newly isolated strain) were used 
obtained 


The organisms were 


count of about 
acriflavine was 10 
for 7. rhodesiense 
from previous expel ments to give complete immobil 
ization in only a few seconds when the whole organism 
The movement of 7. 
was reduced by the addition of 25 per cent of dextran 
powder (Benger, Ltd.) to the diluting medium. The 
was about 

observed 


The 


rhodesiense 


was iHhaminated 


temperature of incubation and exposure 
20 difference m Was 
between the two 
combined results are expressed in Table 1. 

The circle of light was localized in one or more of 
the four regions 4, B,C and PD as indicated in Fig. 1 

When the ecirele of light was brought to bear on a 
was first observed. 
any of the flagellum 
produced a slowing of that and movement 
usually ceased after 30-40 sec. (seo Table 1) 


behaviour 


species of trypanosome. 


trypanosome, imereased motility 


(Cont mued exposure of part 
puart 
posure 
TRYPANOSOMES 
LIGHT 


RESPONSE OF 
ARE EXPOSED TO 


DETAILS OF 
GIONS OF THE 


THE 
CELI 


No. of Response as } 
try pe regional motility 
sponding} A B ( 
? 

10 


tility variable 


ubtfal 


; 
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Path A MEAN I LENGTH “uM SEVEN 
Nic K Tre 4 AFTER CVI FoR DAY 

iene 

L-Gluta 

‘.dutamir 
Interaction 

for 
\ 
A 
v Bio- 

‘ no 

ns 

Time of | No. of 
Kxp Region lexposure  tryps 
eX posed (min eXposed 1 
~ 

Regie 


and I at Which wer 
The cirek presenting tl ir u 
i, is drawn to the sane 


caused little 
revealod 


for 1 min. of region A obvious effec 
Close after that the 
Hagellum in this region neither accepted nor initiated 


examination exposure 
any Waves of contraction as it had done previously. 
Further exposure of region A caused sudden cessation 
f all movement of the flagellum and rapid loss ot 
refractility of the organism. The full 
motility to this apparent state of death was less than 
total time taken for exposure 
death was between 2 and 3 


time from 


im all cases The 


of the region A to cause 
in. As the cone of light coming to a focus made an 
angle of 28° to the optic axis these longer « xposures 
might have caused damage to other parts of the try 
in and out of the cones of light 


Panosomes moving 


thove and below the focus. Exposure of the flagellum 
( }), group 5) for more than 3 min. showed that 


the action was specifie to region 1 


These tindings can be summarized : In the presence 
of acriflavine, Light on any part of the flagellurn causes 
that part to stop moving, while the remainder of the 


tlage llurm continues to undulate. A similar quantity 
of light has no obs: rvable effeet on the kinetoplast, 
but prolonged ¢ xposure of the kinetoplast results in 
leath of the trypanosome. 

As a rule, locomotion of trypanosomes occurs with 
flagellum leading. A conducting element is 
therefore postulated to initiate waves of contraction 
that pass from the tip of the flagellum to the cell 
body. Groups 3 and 6 show that the flagellum behaves 


the 


either a conducting element functions 
the r 
contractions 
In view of 


ifter prolonged exposure of the kine toplast and of the 


ss though 
through 
or that 
origins, 


gion of an injured contractile element 
local and self-initiated 
the cessation of all 


hay © 
movement 


vomnplex screw-like waves which characterize flagel 
lum movement in trypanosomes, it is suggested that 
contraction may be co-ordinated by information from 
the kinetoplast. 

The observations qualitatively support the assump- 
Bradtield' that conducting and con 
are present in a flagellum. No 


tion made by 


tractile elements 


evidence is provided on the mechanism of transmission 
of information along a flagellum, nor is it yet possible 
to localize, within the fibre bundle, these functional 
elements of conduction or contraction. 
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and suggestions and to Dr. A. C. Allison and to Mr. M 
Young for helpful eriticism 
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RADIOBIOLOGY 


Fatty Acid and Glucose Metabolism in the 
Perfused Heart 


PREVIOUS work on intact animals in which artere 
venous differences across the myocardium wer 
measured!.? have suggested that fatty acids are an 
iunportant metabolite for the heart. No work has bee: 
reported on the isolated heart with radioisotopes which 
allow a separation of the uptake and fate of a particu 
This communication gives an account 

fates of fatty 
perfused heart 
with which the 
glucose and fatty acids, 
preferentially oxic 


lar substrate. 
of the uptake and certain metabolir 
and the 
results the 

both 


glucose im isolated 
indicate 


utilizes 


acid 
The 
myocardium 
and suggest that fatty acids are 


readiness 


ized. The latter observation provides a possible: 
explanation for the puzzling imerease in cardia 
glycogen known to occur with fasting or wit! 


untreated diabetes. 

The isolated perfused rat heart described by Bleehen 
This was modified as indicate! 
use of a lov 


and Fisher® was used. 
by Morgan and Park‘ to permit the 
eirculating volume. ‘To measure formation of carbon 
labelled with ecarbon-14 from labelled 
a closed system was developed which included 
bicarbonate solution and 


dioxide sub 


atratees, 
15 ml. of Krebs-Henseleit 
about LOO ml. of a gas mixture (95 per cent oxygen : 5 
per cent carbon dioxide). 5 mV) and fre« 
fatty acid (0-4 mM) concentrations were within th 
physiological range for the rat \ 0-5 per cent 
solution of dialysed human serum albumin was used 
Male albino rats 
decapitation 


in experiments with free fatty acids 
weighing 200-240 om. were killed by 
after an overnight fast. No anticoag was use| 
Hearts were perfused with a substrate Krebs 
churning which time the 


tlarut 
tree 
Henseleit solution for 5 mun., 
coronary flow, force, and rate of contraction became 
stable. Perfusion for 30 min. in the closed system to! 
lowed. Then the hearts were weighed and digested in 
30 per cent potassiuin hydroxide, Non-saponified lipids 
were removed by a single petroleum ether extraction 
Following acidification to pH 1, tissue fatty acids 
were recovered by three petroleum ether extractions 
Analyses for glucose, glycogen and for incorporation 
of carbon-14 into carbon dioxide, glycogen and fatty 
acids were essentially the same as described by Wir 

grad and Renold® for adipose tissue Lactate was 
measured enzymatically* and free fatty acids by 
Cordon’s method?*. 

A summary of results is shown in Table 1. It will 
be seen that free fatty acids (0-4 m.1/), when present 
as the only substrate, are readily removed by the 
heart. When the fatty acids were labelled with 
palmitate-1-"C nearly half the uptake was found 
in earbon dioxide. Palmitate label was also recovered 
to a significant extent in ‘tissue fatty acids’ ; whethe: 


‘ E 
e 
\ 
/ 
/ io 
/ 
C 
| D 
# 
Fig. 1 Regions A 
exposed to bright lig a 
ate 
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UPTAKE AND Fate 


eted for gly« 


l 24M glu se/gm 
these represent fatty acids present in the tissue as 
free fatty acids or incorporation into triglyceride or 
other complex lipids has not been determined 
\ddition of unlabelled glucose (5 mM) to the perfusat« 
had no effect on the uptake of free fatty acids ; 
furthermore, the fraction of label from palhnitate-1 
‘* appearing in carbon dioxide and in tissue fatty 
acid was unchanged. 

With glucose-u-'*C (5 mM) as the only substrate. 
17 per cent of the uptake appeared as “CO,. There 
definite of label into giveogen : 
essontially none was recovered as tissue fatty acid 
Lactate production could account for 56 per cent of 
the glucose uptake and glycogen breakdown (‘Table 1). 
Addition of unlabelled free fatty acids (0-4 mM) 
strikingly reduced oxidation to carbon 
dioxide. Under these conditions the uptake of glucose 
vas slightly less, more residual glycogen was found 
after perfusion and more glucose carbon label was 
No change in lactate produc 


mcorporation 


glucose 


recovered in glycogen 
was Observed. 
The marked inhibition that free fatty acids exert 
on glucose oxidation to carbon dioxide suggests 
that fatty acids are preferentially oxidized when both 
substrates are present in the stated concentrations. 
ft is unlikely that the reduced glucose oxidation to 
carbon dioxide produced by the addition of free fatty 
acids represents simply dilution of labelled carbon 
dioxide precursors by unlabelled substrate, since the 
addition of unlabelled glucose could not similarly 
alter the oxidation of palmitate-1-"C. Furthermore. 
during free fatty acid inhibition of glucose oxidation, 
more of the glucose-u-™C is incorporated into glycogen 
and the total myocardial glycogen is slightly increased. 
This suggests that the simultaneous presence of free 
fatty acids had diverted more glucose to glycogen 
synthesis with a net ‘sparing’ of cardiac glycogen. 
Since fasting and untreated diabetes mellitus results 
in the mobilization of free fatty acids from adipose 
tissue these findings may explain the paradoxical 
observations that cardiac glycogen increases with 
fasting’ and with untreated diabetes* in contrast to 
the depletion of glveogen in liver and diaphragm’. 
We wish to thank Prof. R. B. Fisher and Sir Hans 
Krebs for continued interest and especially for help 
to one of us (J.C. 5S.) during tenure of a U.S. Public 
Health Service fellowship in the Department of 
Biochemistry, University of Oxford, 1958-59. This 
work was supported in part by the Boston Medical 
Foundation, Inc., the Massachusetts Heart Associa- 
tion, and the U.S. Publie Health Service. One of us 
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HAMATOLOGY 


Site of Binding of Chromium.51I to 
Hemoglobin 


Gravy and Sterling! have shown that when red blood 
cells are incubated with sodium chromate labelled with 
chromium-51, the latter enters the red cell and becomes 
firmly attached to intra-ervthrocytic haemoglobin 
This tagging became the basis for én vivo studies of 
red cell volume and estimations of red cell life-span?.*. 
Despite its wide application in clinical medicine. 
little is known of the actual hemoglobin-chromium-51! 
binding mechanism or site. 

The molecule of normal adult haemoglobin (A) has 
been shown to contain two pairs of distinguishable 
polypeptide chains (x and 3) and can be schematically 
designated as «,%, (ref. 4). Most of the important 
abnormal hemoglobins are altered only in the 6 
chains. For example, hemoglobin C can be repre 
sented as «,3,0 (ref. 5). Haemoglobin /7, an electro 
phoretically ‘fast’ variant, however, contains no «a 
chains and has been designated as 6, (ref. 6). In acid 
solutions the h#moglobin molecule undergoes asym 
metrie dissociation into free a#,- and 8,-units which 


ths 
~ ‘ 
ite 
whe 
th 
substrate f Uptake [neorporation of label int Lactate Residual 
uM ul Percent) Percent Percent uM 
1 reas 
‘ 
| Ov | 0-28 14 2? ‘ | 
| 
Ali perfusions were f n. Upta setate production at late glycogen snd tissue fatty acids (TFA) are expressed as» Mien 
ieee eet weight/30 min r ual giveogen as ~M-glucose/am, wet weight raction of uptake 
FRA free tatty acid mesterified non-esterified fatty acid 
*™C labelled substrat 
+ S.E. of mear 
content after 5 min. per 
4 


° 
. 
Ta 
co bine ramdonily thie olu is Ye uvned 
itral pH TI facts have been utilized in this 
n an attempt to elucidate possible sites of 
ling of chromium-51 to haemoglobin 
Red cells from a patient with hamoglobim // 


ease were tagged with rron-59 and chromium-51 as 


t Haemoglobin solutions 
d by 
oglobiums ff and A were 
starch-block electrophor: npho 
and 400 \ 


of erythrokinet ilies. 


ha molvsis with toluene and cleare 


Oxvhas 


ere made by 

oparated by phate 
pu 7-Oina 3-hr. run at 


rh eparated components were then analysed for 
lobin content and for chromium-51 and trron-59 

‘ vil by ra pectrometry im sodium 
type semmtillation counter Results are presented 


activity of 
that of 


indieates that the chromium-51 


Hl (3,4) is approximately 


This 


hamnoglobin twice 


equivalent amounts of ha moglobin A (x.%3,) 


One explanation for the differences in chronium-51 
metivities ot haemoglobin H and wonld he that 
chains. To test this 


with chrom 


chromium-51 tags primarily to 
hypothesis, recombination experiments 
labelled 


hemoglobin ¢ 
If chromium-51 


num-51 hemoglobin A and non-radioactive 
were performed 

binds only to % chains no radio 
be seen after recombina 
tion, (Fig. 1A) 
On the other hand, if chromrium-51 becomes attached 
and 


re siuilt. 


active hamoglobin C would 


since no ‘hybrids’ would be formed 


non-sper ifiecally to both 3-chains, radioactive 


hemoglobin C would due to ‘hvbridization 


Fig. 1B) 
Re l cells from a normal person were lab Hed with 
Hiemo 


chromium-51 and hemolysed immediately 


Table 2 
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viobin ¢ was Obtamed from 
haemolysate ot a puitient with 
homozvgous hasmnoglobin © disense 


Kqual amounts of these solutions 


were muxed and then divided 

| into control and reaction portions 

Wiis approximately cent per 
ert The reaction portion 

> shalysed for 12 hr. agaist acetat: 
«, buffer pH 4 and then returned to 
basic pH by ive lialysis 

«clistilledd water and barbital 

buffer pH 8-6. A precipitate was re 

moved by speed eentrifuga 

tion Both control and reaction 

Ktures were converted to cyanmetheemoglobin and 
separated by starch-bloel electrophoresis in barbita 
butter at pu l6-hr. run at 48 m trod 
350 \ Phe fractions were then eluted and analysed 
for hemovlobm concentration anil chromiim-5] 

wmevtivitby Results are listed in Table 2 

Similar results were obtaned in expermnents using 
hist i ovlobin and ¢ ‘ or he 


metivit\ n the hay oglobin 
Approxn ittely 3 per 
haemoglobin 1 


chromium-5] 


fraction uncertain cent car 


accounted for by present m 


1 hawnolysate and tagved along with heemoglobin 4 
unpublished observations 

Using two different experimental approaches, 
has been shown that chromium-5! is attached 


Since th 


hemoglobin largely on the 


tag remains with the %S-chain durin 


dissociation and recombination, this may provide a 


chromium-51 


useful tool for localizing altered poly pe prick chains ot 
abnormal haemoglobins 
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IMMUNOLOGY 


Characteristics of y-Globulin, lacking 
Antibody Properties, in New-born Pigs 


IN solving the problem whether y-globulin lacking 
antibody properties and whether y-globulin 
can be formed without an antigemnie 
attention was focused on y-globulin in piglets which 
had not been fed with The 
piglets bred by a special technique without colostrum: 
is very suitable for these experiments, 
because the placenta of these animals does not 
permit the penetration of y-globulin’, and the new 
born animals lack this protein completely**. In 
our previous experiments', however, the presence of a 
detectable amount of y-globulin has been demon 
strated after 100 times concentration of the y-glabulim 


stimulus, oul 


serum ot 


colostrum! 


material 


‘ 
nt Per cent nit 
Ha 
p nt min Per cent "Cy 
Control 
Reactior 
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serum taken from the piglets bred 


without colostrum for thie 


traction of the 


inder sterile 
irst 14 davs after birth ; 


at that time pigicts are 
an 


Vet able to pro luce ant iboci« not 


artificially injected antigen (/rucella sucs) nor agamst 


ens naturally present ¢ strains) 
cannot combine with any of te 
anc it could 
normal’ y-globulin. By 
th sulpheu 


vas found tha 


theretore be deseribed 


tntigens 
miecting methionme labell 

bred without colostrum it 
this small amount of y-globulin wa 
velv from the other by the 
that the y-globu of the 


‘te / ee during thie 


not transmitted 
uterine route, but 
synthesized 


were mot Vet 


nira 
young animals was 
period when the producing 
ant bodies 

In the present communication the results of physico 
investigations of 


bled tev 


sented 


and immunochemical 


vlobulin of piglet 3 


chemical 
were 


intake of colostrum are pre 


which 
birth without the 
lhe y-globulin was isolated from the serum by twice 

on & stare h block 


vield of 


repeated preparative lectrophor: 
in veronal buffer, pH 8-6, 0-05. The 
which we called yy (y-globulin 


ugm 


t} prod wt 


torum) was from 1 mil. of the serum 
Paper and agar ele trophoresis revealed a microhetero 


The 


re r 


yveneity typical of globulins admixture of 


dJobulin was not detectable by 


and 


trophors : its presence Was demonstrated only 


ising immunoelectrophoresis. Ultracent rifugation 
analysis indicates that the preparation yy contains 
a large component , ntlv of a microheterogeneous 
with a mean corrected sedimentation co 
efficient So» 83.1 S. and a small component with 
a sedimentation coefficient Sao 6-1 S, 
to the y-globulin of adult pigs, which contains only 
components of 6-7 S and ISS The 
subjeeted to chromatography on DEAE cellulose in 
phosphate buffer, pH S-O, with an ron strength 
Fahey The distribution 


shown in Fig. 1 


nature, 
contrary 


prepara’ hon Was 


gradient according to 
the proteims im the 

In order to carry out the 
of the separated fractions, two rabbit antisera wer: 
prepared The tirst one 
tion of rabbits with 

~,-globulin of adult p gs and was called anti-P?’yGA 
The (anti-PGON) obtained by im 
munization of rabbits with a fraction isolated by 
starch block electrophoresis from the globulin area 
and conta’mng 


fractions 1s 
immunochemical analysis 


was obtained by immuniza 
lect rophoret ically prepared 


second one was 


and % 
fraction was sub 


of new-born pig serum 
globulins. Each chromatograph 
jected to the ager precipitation test m Preer's mod) 
fication. The precipitate with anti-PyGA 
appeared in fractions 13.30. This was 2 guide for 
making a sub-fraction yy which contained non-pre 

cipitating protem from the large frontal peak (about 


50 per cent of protem yy) and yy- contammng protemn 
precipitating with anti-?yGA (about 20 per cent 
protem Yy). The sedimentation coefficient Sy» 

was 2-7 S for YN and 5-1 for YN° If yx 18 pre cipitated 
with antiserum 
(anti-’’?GN) at least 
Anti-PyGA, 
form any pre 

in immunoelectrophoresis. That 
is identi 
precipitates 


against 
four 


in immunoelectrophoresis 
piglet and y-globulin 
different. components appear 


as in Preer’s modification, does not 


similarly 


cipitate with yy 
means that no antigenic determinant of yy 
globulin of adult animals 
line with either of the antisera 
precipitates also with adult y,-globulin, 
This is further 


pigs comet aus 


eal with 
in @ single 
Anti-PGN 
showing a double precipitation line 
that serum of new-born 


used 


evidence 


NATURE 


proteins which possess at least some determinants 
globulin. 
To elucidate 
its relationship to vy, ot 


nature 
animals a 


antigen 
adult 


compl tely the 
ry and 
quantitative precipitation of anti-/'’y@A 
The results of 

sharp p ak 


serum with 


antigens Y \’ and Was Carrie d out 


n Fig. 2 show the 
contrary to the high and broad 
with yy" Although we cannot rule 


protein 


the precipitation 
zone of maximal 
prec ipitation 
out that the preparation of YN 
which does not participate im the precipitation with 
anti PGA (for example, an admixture of $-globulin) 
the precipitation curves indicate quite clearly that 
vy ye is not fully identical with y..- If this were the 
both precipitation curves would fuse or have 


contains 


Case, 
the same shape and be shifted on the antigen axis 
in the eo-ordinate systerit used in Fig. 2 YN’. 
the with the 
sedimentation coefficients whole mixture 
does not precipitate at all with anti PyGA, it Was 
investigated whether its possible antigenic relation 
ship with y-globulin will manitest itself by inhibition 
in the precipitation of anti PyGA with y, in the 
presence of excess of YN In this test, YN’ behaved as 
a quite indifferent protem, and there is thus no 
of its immuno-chemical relationship with 


smallest 


contains components 


which 
from the 


ey idence 

--globulin 
[Immunochemical data, together w ith the sedimenta 

tion and electrophoretic characteristic. thus indicat: 


neentration (2gm. ml 


Precipitation curves of anti-?y(A serum versus adult 
globulin (open cireles) and y.¥* protein (solid circles) 


; 
\ 
4 
j 
rt n 
tography of yA DEAR lulose Weight of 
ma Gradient from 0-02 M sodium phosphate 
is VW osodiu phospliat Fractions in whicl 
Ces initate with anti-P?yG.4 serum was formed are expressed | 
crosses 
of 
: 
| j / } 
| A. \ 
| 
rig. 
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born pigs which is 
globulin conta 
ith 
immunocherically 
globulins 


that the serum protem ot mew 


electrophoretically identical w th 
components in close antigeni relation vlobu 
lm of adult but 
dentical. These 
f adult 
shown by cle 


annals not 


components differ from 
dar weight as 


lower 


animals also by their molec 


termination of a significant! 
dineentatio 
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Effect of some Metabolic Inhibitors on 
Antibody Formation 


{ECENTLY the use of metabolic inhibitors, particu 
arly analogues of nucleic acid Components, has been 
proving an effective tool for investigating the pro 
involved in antibody formation'-*. The direct 
letermination of the metabolic attendant 
processes is practically impossible at the 
present stage. After the first immunizing dose, only 
a very small proportion (about 1 per cent) of the 
lymphoid cells isolated from the spleen or the lymph 
The detection 


changes 


m these 


nodes is active in antibody formation. 
of any biochemical changes in these is made 
exeeedingly difficult not only by the large ‘back- 
ground’ of inactive cells (99 per cent) but also by the 
ibsence of serologically demonstrable antibody from 
the active cells in the initial (inductive) phase 
Earlier I showed that the nucleic acid antimetabolite 
§-mercaptopurine acts only during this inductive 
phase, but does not affect antibody production if 
miministered during the productive phase®. If, then. 
antibody formation is inhibited by means of suitable 
agents without affecting protein synthesis in general, 
we may with some degree of plausibility draw con 
clusions about the processes taking place in the 
inductive phase 

Tho work to be described here, in which the effect 
of a variety of inhibitors was examined, was intended 
chiefly to show whether these inhibitors act directly 
by interference with intracellular metabolism, or 
rather indirectly through the inhibition of mitotic 
cell division resulting from their primary action 
If it were possible to show that the inhibition of 
antibody formation is directly connected with the 
reduction of mitotic activity then this would con 
stitute evidence for the validity of the clonal selection 
theory at the cellular level. A further objective 
of this work was, of course, the hope of finding 
compounds more effective in suppressing immuno 
logical response and less toxic than 6-mercaptopurine. 

Inhibitory activity was determined by the same 
method as had been used in previous work with 


cells 
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INHIBITORS © \TIB FORMATION 


Table 1. ACTION OF METABOLI 


Dose (ragm Inhibition 
100 gm f antibody 
bodv-weigh formation 


ine 
Mercaptopuri 


A7aguanin 


Amino} 


Colchicine 
Inhibitor 
of mit Demecoleine 
division Actinomycin 


Amino-acid 
sntagonist DL- Ethionine 
TS-160 (trichler 
ethylamine 
Myleran 


Polyfunctional 
ilkylating 
agents 
Leukeran 


0, No significant inhibition of antibody formation ; inhibition 


significant in some animals total inhibition in all cases 
°* D causing distinet toxic effects for the recipienta of the spleen 
‘ells new-born rabbits 


§-mereaptopurine*®. The cells isolated from the spleen 
of a normal non-immunized donor were mixed in 
vitro with Brucella suis antigen and injected intra 
peritoneally in a dose of 50 10° cells into three 
to five-day-old rabbits. The antibodies produced 
by the transferred cells reach their highest titre 
5-7 days after transfer. that is, at that stage in the 
development of the recipient when the latter ts still 
incapable of responding to the antigen injected by 
antibody formation'’®. The evaluation of antibody 
response and its inhibition was confined to that stage 
(that is, the tenth to twelfth day of life of the recipi 
ents). The inhibitors were injected daily, for five 
days after transfer of the cells, at various dose levels 
as indicated in Table 1 (only doses which were not 
yet fully toxie for the animal are recorded). In all, 
400 neonatal rabbits were used in these experiments 
The use of neonatal animals, which are more sensitive 
to the action of inhibitors'', made it possible to 
distinguish more precisely between the general 
cytostatic effeet of the inhibitors and their selective 
action on antibody formation 

The inhibitors used included some analogues of the 
purine and pyrimidine bases, of folic acid, and of 
methionine, as well as some known cytostaties and 
polyfunctional alkylating agents. Table 1 sum 
marizes the effects of some of these compounds 
Inhibitory activity is found predominantly among 
the purine derivatives, whereas the pyrimidine deriva 
tives do not inhibit antibody production. 5-Fluoro. 
uracil had no effect on antibody production at doses 


nhibitore Compound 
14 | 
“a 
f-Azanuracil 
a 
ie 
i’ nid Te 
swontst 0 ity 
6-Azauridis he 
monophosphat iv 

2-Thiouracil ) 
0 
$-Methyl-2-thiouraeil 
0 
6-Azathyimine 
sterzl, J., Kuostk Riha. 1 Mandel, I biol... 5 2-Th ath malne 
fandel, L., Lane, A ' b., Zirceisna ryroba (Pragu 33 

1060) 
Brambell, F. W. R.. B 33. 455 Purine — 
* Earle, 1. P., J. Agric. Kes., $1, 470 (1935 antagonists “ 
Tacobs Moust urd. J., Nord, | VMed,, 2, 812 (1950 6-Thioguanine i 
Karrick, E. R.. Matr and Osborne, J. C., Proc. Soe. Erp. B 

Med., 67, 92 (1964) Folie acid 

Rutqvist, L., A J. Vet. Res., 19, 25 (1968 antagonist 

Lecce, J. G., and Matrone, G., J. Nutrition, 70, 13 (1960 05 y, 
Fa ani tt. A. P., J. Biol. Chem., 234, 264 0 
0 
: 
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the most comprehensive range in the World. 


@ PERFECTQHEAT TRANSFER @ UNEQUALLED SAFETY 
@ 3 WATTAGE AND TEMPERATURE RANGES ~* 
@ REPLACEABLE ELEMENTS 
e@ FOR GLASS, METAL, PORCELAIN AND OTHER VESSELS 


SERIES M AND ML SERIES MJ AND MIL 
robust aluminium housed manties up to 200 litre all-flexible mantles with ingenious neck opening par- 
available with bottom outlets, flame proof connections, ticularly suitable for suspended flasks, up to 10 litre. 


anti-drip rings, etc., as requested. 
SERIES MY AND MYL 


aluminium housed mantles of simplified design up to 10 
SERIES PV ‘MULTIMANTLE® litre available with brackets, support rods, etc., as 
for use with a range of vessels up to 22 litre. required. 
In addition heating mantles for beakers, conical flasks, buchner funnels, etc., are made as standard items. Available from aii Laboratory Supply Houses. 
Please request literature. 


ELECTROTHERMAL ENGINEERING LTD + LONDON E.7 


GRAngewood 
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FOR FAST ACCURATE REPETITIVE DISCHARGES 
BD Cornwall Continuous Pipetting Outfits 
AUTOMATIC REFILLING AND MEASUREMENT ra 


fis i volumes trom 0.12 C onvement one-hand 
are Swift and accurate with these BD tion-—-ideal tor series 

CORNWALL CONTINUOUS PIPETTING OU and repetitive 

FITS Simply press the plunger to discharge the 

dose the syringe refills itself to the correct level. 

Using special sccurately-calibrated Luer-Lok 

syringes he incorporate spring-loaded 

plunger » can be adjusted to draw in the exa 

volume required and an automatic filling un 

teed he svrir from any flask 

reservoir 

Four sizes are available of 1, 2. 5 and 10 c.c. 

capacity. -«ith cither 20 in. (rubber) or 48 in 

(medica wrade v feed tube Spare 

springs rd ack «valves are ncluded 

spares and «accessories ncluding 2 in. ofr 

cannula and a Swinney Filter Adapter—are 

able recded 

BD CORNWALL CONTINUOUS PIPETTING 

OUTEIES have 101 uses in the laboratory and in 

he medica ind veterinary fields Write 

mame and address in the margin of this adver! se 


nent and send it to us for full details 


SHANDON 


SHANDON SCIENTIFIC COMPANY LIMITED 
Cromwell Place, London, SW7. Knightsbridge 13! 


The SCORAH Automatic Electric 
all glass WATER STILL (patented) 


Automatic Can be left on without attention. Heater 
current cuts off if water supply is interrupted, or inade- 
quate or forgotten. When receiver (5 litres capacity) is 
full, current cuts off. When distilled water is drawn from 
receiver, the still resumes operation until receiver is 


refilled 


Purity Electrostatically charged condenser droplets 
ean pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 


ensures absence of such contamination. 


Efficiency Heater of Scorah design and manufacture, 
consumption 1,700 watts. output 2.4 litres per hour (the 


ical v lost She er gal . per unit. 
This unique water still isin use in a number of research establishments and full theoretical vield). Cost 34d. per gallon at Id. per uni 


10spitals where water of the highest purity is essentia 
p Safety The heating element is out of contact with the 
KICE, complete with heater and all electrical! feed water. thus eliminating danger from “‘live’’ water 


equipment 230 volt (a.c. only) £30 - 0] - 8) supply or electrolytic effects or “burn out™ 
Inclusive of carriage and packing in U.K 
Assembly No retort stands or clamps are required. 
The 2}-in. diameter ball joint gives a strainless set-up. 
Outlet cap on boiler for quick periodical drain-off of sedi- 


L. Vv. D. SCORAH, M.Sc ment. The still mav be installed on a shelf or platform 


(Manufacturer of the “SCORAH" Biowpipe about 1 ft. above bench level near a sink and enclosed in 


Obtainable only from 


a transparent plastic cover to keep out dust. 


44 NORTHFIELD ROAD, KINGS NORTON, Phoenix heat-resisting glass Interchangeable ground 
BIRMINGHAM, 30. KINGS NORTON 1885 _ glass joints. 
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vioch are known to be carcinostatic!? and which were 
for the The active 
pyrunidine antagonist was 6-azauridine (kindly 
supplied by Dr. J Skoda, of the Institute of Organic 
Chemistry and Biochemistry of the Czechoslovak 
\cademy of Science: ef. ref. 13), but 
100 gm. bodyv-weight) 
the sulphur-substituted 


neonatal rabbits only 


in large. 
since, 


only 
toxre doses (500 man 
of the purine 


compounds were the most active, I also investigated 


analogues, 


a number of thio compounds based on the pyrimidine 
supplied by 
but 


skeleton (the compounds were kindly 
Dr. J. Gut, of the same Institute; ef. ref. 14); 
the mtroduction of sulphur into the moleeules did 
lead to the activity 

The action of compounds known to inhibit cell 
further relevant to the 
whether the 
pre-requisite for the induction of an antibody reaction 
in the high 


rot any enhancement of 


division gave information 


question formation of a cell clone is a 
Injection of colchicine and actinomyvein ¢ 
est possible doses was found not to affect the antibody 
These 


5-fluorouracil, 


response results accord with those obtained 


with which was also inactive im 


formation in doses which were 


nhibiting antibody 
generally 
Since other experiments have also indicated that 


the essence of the inductive phase does not lie in the 
multiplication of a predetermined type of cells under 
exposure to the antigen", it that 
the etteet of the active purine analogues on antibody, 
with the 


may be concluded 


formation involves direct imterference 
adaptive metabolic processes which take place during 


the maduetive phase 
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PATHOLOGY 


Tissue Responses to Filter Membranes of 
Various Porosities 


IN the course of work on experimental silicosis in 


which diffusion chambers were used, it was discovered 
that the reaction of the tissues to the chamber varied 
greatly with the pore-size of the membrane of which 
its walls were made. The chambers were of the type 
used in earlier experiments! and the membrane was 
‘Millipore’ type The tested were O-65u, 


3 and Ju 


porosities 


O-Su 


NATURE 


When placed within the rat's peritoneal cavity. 
each chamber is covered with mast cells and pols 
The cells rapidly 
enter pores of the 


morphs within an hour. mast 
disrupt and the granules the 
membrane ; wherever the pores are full of ‘cement 
however, these cells remain intact Within the next 
hours large numbers of polymorphs enter the 
but comparatively few suc 


few 
pores of the membrane, 
ceed in reaching the lumen of the chamber ; most of 
them undergo rapid dissolution in the pores. Simul 
taneously, an inflammatory reaction develops in 
the adherent tissue which gradually increases until 
it is most ‘intense after about three days. Thereafter. 
a fibrous reaction gradually develops so that, after 
14 days, a dense fibrous capsule encloses the chamber 
Half-chambers excite the whole 
chambers (Figs. 1 and 2). 
acute with membranes of 1 

With 0-Su-pore membrane, however, the 
fewer polymorphs enter the 


same 
The inflammatory reaction 


3u or Ju 


response as 
is Zu, 
porosity. 

reaction is less acute 
pores and die there ; no intact poly morphs reach the 
lumen of the chamber; the 
in the adherent tissue is less, and the fibrous capsule 
that With 0-65u-pore membrane, 


the mayority 


inflanunatory reaction 


forms is thinner. 
of chambers do not even adhere to the 
omentum Or mesentery only a small number of 
polymorphs manage to enter the pores and, conse 
debris 


amount of nuclear 


the fibrous capsule ts quite 


quently, only a small 


colleets im the Pores ; 
deleate. 

Soaking the filter various 
fails to make it less inflammatory. The only way to 
make it non-irritant to the tissues is to block the 
softening the 
Inany event. the membrane 
prog nes There 
is no evidence therefore for the presence of a toxu 


membrane im solvents 


ores, either with ‘cement’ or by 


membrane with acetone 
ix not toxie to eultures of Strept 


contaminant 


l Half-chamber made with 1 -2-pore membrane after 2 days 
intraperitoneally. The runs across the centre but is 
buried in inflammatory exudate, It is represented by the dark 
staining band, which consists of the debris of polymorph nuclei 
within its pores Inflammatory exudate covers both surfaces 
(Hematoxylin and eosin 100) 


Fig 
membrane 


| 
ae 
Gis 
iy 
| 
‘M R. A.. Bennison. B. E.. and McKinley, T. W., J. Nat 
: (‘ances 12 (1952 
Sterzl. J., and Holub. M.. biel.. 6, 75 (1957 Folia biol.. 4. 5% 
Durtton, R. W.. Dutton. A. t al.. Nature, 18%. 1377 (1958 
Condie, R.. ot al., Pree. Sec. Exp. Biel, Met., WB, - 
Hover, L. W.. Condie. and Good, R.A... Pree, Soe, Erp. Biol 
Sterz). J.. The Inductive Phase of Antibody Formation (Prague, 1960). 
. 
| 


NATUR 


2u-pore membrane after | 
entre) is now en 
res contain only 


ind eosin 


Hamat 


This acute inflammatory and fibrotic reaction was 
nexpected, because earlier experiments'.? showed 

that chambers made with 0-lu-pore (or even 0-45u- 
pore) ‘Millipore’ membrane did not adhere to tissues 
or excite an inflammatory reaction ; and all ‘Millipore 
tilters have the same chemical composition and the 
same weight of cellulose ester for a given size of 
tilter, the only variable being the pore size. Since it 
soos that the intensity of the inflammatory reaction 
correlates with the ease with which polymorphs can 
enter the pores and die therein, the membranes may 
produce their effect by acting as a polymorph ‘trap’. 
Clearly, if the dying polymorphs released an ‘inflam- 
inatory’ agent in the form of a vascular permeability- 
increasing factor, an inflammatory reaction would 
build up rapidly This would be terminated only 
when fibrous tissue had sealed off the pores. On the 
other hand, there is the possibility that the migration 
und death of the poly morphs is secondary and merely 
one aspect of an acute inflammatory response init iated 
in some other way by the membrane. Permeability 
factors are becoming embarrassingly numerous and 
ean be readily activated ; for example, contact of 
serum with diethylaminoethy! cellulose during chrom- 
atography is sufficient to release one*. But, if the 
membranes are showing surface activity and releasing 
#* permeability factor frem the tissue fluids, it is 
ifficult to explain why only the coarser-pore mom- 
branes do so, since, presumably, they expose a much 
smaller surface area to the tissue fluids than do 
‘membranes with finer pores (less than 0-45). What 
ever the mechanism, it is interesting to find a chemic- 
ally pure and ‘inert’ material capable of causing an 
acute inflammatory response and subsequent fibrosis 
because of a slight alteration in its physical form. 

The significance of the mast cell response is difficult 
'O assess. It was not caused by trauma, because these 
cells were intact over the ‘cement-filled’ areas. Since 
they do not react to smaller-pore (0:-45u or less) 
membranes, it is tempting to link them with the 
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initiation of the inflammatory reaction; and, of 
course, they are well equipped to do so, since they 
contain histamine as well as serotonin and heparin 
However, there is little other evidence to link mast 
cells with acute mflammation. 

If disintegrating leucocytes could release a perma 
bility factor, it would have a bearing on the problem 
prumarily under consideration in these experiments, 
namely, how silica induces fibrosis. Little is known 
about the chemical mediators in chronic inflammation 
and fibrous repair, but it seems reasonable to assume 
that both processes are essentially manifestations of 
the sustained release in the tissues of a permeability 
tactor. Such a factor would maintain a steady 
flow of fibroblasts and leucocytes from patent 
capillaries until sufficient fibrous tissue has formed to 
wall off the irritant. On this basis silica dust might 
be unique, not in its influence on fibroblasts, as is 
often assumed, but only in its ability to persist in the 
tissues and disintegrate the leucocytes which ingest 

A more detailed account of this work will be 
lished. 


mil 


CURRAN 
M 
Department ot Pathology. 
St. Thomas's Hospital Medical School. 
London, S.E.1 

Curran ind Rowsell, E Path. Bact... 76 

Curran icad 86 

* Davies, 


‘Curran, R ind fer, 


und Lowe, . 


BIOLOGY 


Proposed Revisions of ‘Transplantese’ 


THE jargon employed by students of tissue trans 
plantation has been named ‘transplantese’ by one 


of 

Within a given species we wish to distinguish grafts 
exchanged between genetically identical individuals 
from those between genetically diverse individuals 
Snell? suggested the word ‘isograft’ for the former 
and ‘homoio-transplant’ for the latter. Many 
people have remarked on the confusion arising from 
the use of isograft, which connotes genetic or anti- 
genie uniformity, and ‘isoantigen’, which connotes 
the reverse. The latter is by far the older term and 
widely used by immunologists. As has been pointed 
out previously, transplantation immunity is but one 
facet of immunology, and a minority should try to 
conform to the terminology employed by the majority. 
There is also a more serious consideration which has 
been overlooked. The word ‘isos’ means ‘equal’, and 
homos’ and ‘homoios’ mean ‘the same’. It is 
therefore not logical to make the prefix ‘iso-’ denote 
a greater degree of similarity than ‘homo or 
‘homoio-’ 

Grafts between species are of less general interest. 
They have been called xenografts or heterografts. 

Three adjectives related to the above nouns are in 
‘isologous’ (=genetically identical), 
‘homologous’ (= of the same species, but not genoetic- 
ally identical) and heterologous (of different 
species). Recently ‘autologous’ has distigured the 
literature. This is not the place to discuss the 
origins and meaning of the termination ‘-logous’, but 
it is not suitable for defining genetic relationships. 
‘Homologous’ should always be used to denote some 
type of agreement or correspondence There is no 


common use: 


. a 
‘ 
> 
vy. 2. Half-chamber made with ! 
ntraperitoneall The membran i bv a 
lense mass of fibrous Its pols 
A. M., J. Pe B n the press 
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possible justification for using the word to mean 
genetically different’ since it is a flagrant contra- 
diction of its proper use. ‘Isologous’ has no popular 
meaning; but, for the stated above, it 
should not be made to denote a closer similarity than 
Heterologous’ is the correct antithesis 


reasons 


‘homologous 
of ‘homologous’, but it has no necessary reference to 
inter-specifie differences Indeed immunologists often 
and ‘heterologous’ without any 
genetic connotation The antigen is 
generally that used for immunization, and another 
antigen, even if derived from the same individual as 
the former, could be described as heterologous. The 
terms are often so used in discussions concerned with 
svnthetie antigens 
and unnecessary 
One of 


use “homologous 


‘homologous’ 


Antologous’ is both meaningless 


suggested allogenic’ and 


homologous’ 
should like to reconsider 


‘heterospecific place of ‘isologous . 


and ‘heterologous’, and we 
these terms here 

So tar as we can discover “sogenic was originally 
used to denote a population that was homozygous 
for all The meaning have 


tucitly extended to cover other types of genetically 


genes seems to been 
uniform populations such as monozygotic twins and 
the F’, between inbred strains. This being so there 
can be no possible objection to the use proposed 
above. However, we feel there is a need for a synonym 
that avoids the prefix This is particularly 
needed with tumours It is that in the 
past so-called tumour-specifie antigens have turned 


‘iso-” 
notorious 
out to be isoantigens. There are now several examples 
of intra-stram lomunity to tumours and it is most 
unfortunate that authors such as Hirsch* have used 
isoimmunity’ in this context. We the 
introduction of ‘syngeneic’ as a synonym for ‘iso 
If one does not wish to refer to 


genic’ intra-straim 
immunity’ one could then use ‘syngeneic immunity 

No objections have been raised against ‘allogeni 
as written. but in conversation it can he confused 
with ‘allergenic’. We therefore propose ‘allogeneic’ ; 
this should be pronounced ‘allogeneeic’, but even if 
pronounced ‘allojeenic’ *t should like 
‘allervenic’. 

‘Hetero-specitic’ has been used before and cannot 
be said to be illogical ; but it is a Greco-Latin hybrid 
and we feel that 
terIns Wwe 


not sound 


xenogeneic’ goes well with the other 
two have suggested and = 1s 
preferable. 

We see no reason for any 
graft’. The adjective ‘autoplastic’ has been in use 
many years, and it justifiable to 
abandon it. A tumour growing in its original host 
has long been spoken of as ‘autochthonous’. 

‘Homograft’ and its commonly used synonyms are 
too firmly established and too useful to abandon It 
must be realized that the term should embrace all 
types of intra-specific grafts and cannot be reserved 
for grafts between genetically diverse individuals. 
We cannot say that ‘isograft’ has proved a_ very 
fortunate term. Snell? originally intended it as an 
abbreviation of ‘isogenic graft’ although very few 
people seem aware of the fact The expanded form 
is certainly preferable to that generally used. 
genic homograft’ is more precise. For reasons given 
above we feel there is much to be said for the employ 
ment of ‘syngeneic homograft or graft’. ‘Allogeneic 
graft’ could, and probably will, be abbreviated to 
‘allograft’ ; but recent experience does not encourage 
premature abbreviation. 


perhaps 
modification of ‘auto 


does not seem 


‘Tso 
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Tabk PROPOSED REVISIONS OF “TRKANSPLANTESE’ 


Nouns Adjectives 
Altern 
Proposed Old Proposed ative 
Old terns new terms new new 
ternmis tertiis terme 


Auto 
logous 


Auto- 
plastic 
iutoch 
thonous 
(ace, to 
context) 
Syngene 


Autogralt Antogratt 


lsogeni« 
logous 


lsograft Syngenen 
homo- home- 
graft or graft or 
graft 
Home 

wraft 


Homo- 
logous 


Allo- 


Zener 


Homograft 
(general 
sense) 
Homograft Allo 
(connoting 
genetic home 
diversity) graft or 
uraft 
graft 


Hetero 


graft 


Hetero 


Xeno 


gener. 


Hetero- 
specific 


Hetero- 
logous 


but 
‘heteros’ and ‘allos’ are similar and 
We feel that the 


The proposed 


‘Heterograft’ is a relatively moffensive term ; 
the meanings of 
do not provide a suitable contrast. 
old term ‘xenograft’ is more explicit 
alterations are shown in Table 1. 

We should like to see international agreement on 
the terms to be used in thi? interesting field of study 
but we cannot see any justification for continuing to 
antithesize sameness and equality in the perverse 
way that has commonly been done 

A. Gorer 

Department of Pathology, 

Guy’s Hospital Medical School, 
London, S.E.1. 
Lourr 
S. Mickie 
Medical Research Council 
Radiobiological Research Unit, 

Harwell, Dideot, Berks 
‘ Gorer, P. A., 
* Snell, G. D 

( ancer 


Hirseh, H 


Ann, N.Y. Acad, Sei., 87, 004 (1060) 
“Transplantable Tumors” from The Phys:opatholoay 
ts (P. foeber, Inc., New York, 1953) 

M., Experientia, 14, 269 (1958) 


Electrophoretic Patterns of Lymph Node 
Proteins in Hybrid F,; Mice irradiated 
and treated with Myeloid and Lymphoid 
Cells from a Parental Strain 


Ir is generally admitted that graft antibodies do 
not circulate in the plasma and that graft immunity 
is carried on by cells from the lymphoid tissue and 
more precisely by those ‘immunologically competent 
cells’ of which the most striking features are their 
plasma cell-like morphological aspect and their high 
content of ribonucleic acid!'. 

The purpose of this work was to find out whethe: 
graft immunization in lymph nodes will result in a 
modification of the electrophoretic pattern of the 
lymph node proteins as investigated by means of 
starch-gel eleetrophoresis®. It is implied that 
eventual modifications in patterns could correspond 
to the graft antibody located inside the immunized 
cells. 
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i 
= 
Ise 
at wen 
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a) Ina tirst group of experiments, we have studied 
the lymph nodes of the host in connexion with a graft 
nodes were removed 5-7 days 
Genetically the systems 
Host 
lonors DBA2 DBA2: donors 
Hosts COTBIG ; DBA2)F, 


In all these cases the lymph node content in hyper 


of lung tissue The 
after insertion of the graft 
wed herein were as follows 
Hosts 
dlonors 
cells was moderately 


basophil increased, up to 4 


and 6 y™ r cent The ele etrophoret ic patte rns ot the 


vinph node proteins were apparently sinular to 
those of Iyvinph nodes from non-grafted mice, ¢ ST 
or DBA2 or F, taken as controls and also to those of 

eco grafted with togeni In the latter 


the number of cells with hyperbasophilie ceytoplasina 


lung grafts 


normal 
secona experiments, we have 


irradiation of 500 


4) In a 
the lymph moc prote ins of 


vroup ot 


eceiving a whole-body rads 
2000 KV 


50}em. distance, 12 m.amp., 0-5 aluminium 
and injected 24 hr. later 
cells and 2 10 


trom the parental strain CS7BI6 


with 2 


bone marrow Ivinph node cells 


In this group, we actually observed in the lyvniph 
nodes a detinite reaction of immunologically compe 
host 
cells 
even days after grafting was considerable, reaching 
| pereentaye of more than 40 (ret. 3 When extracts 


submitted to eles tro 


ent grafted cells against the antigens of the 


The number of hyperbasophilic evtoplasm 


f these 
phone 


pope which does not exist 


lymph nodes were 
through starch gel, an extra band (Fig. 1 
in extracts of lympl 
nodes from untreated mice nor trom mice inpect ec 
marrow and lymph nodes cells from isogent 


eells, CATRIG injected 


vith bone 
lonors injected with 
vith cells 

t he 


ted that this particular band shows only 


Of Our it ean be 


when 


ransplantation inuounological reaction 


particular case was a reaction of the 


the antigens of the host that 


did not POsses when the 


Vtoplasin Ils 
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It is not unreasonable to assume that the band 
shown in starch gel whenever an inmunity reaction 
takes place in the Ivimph nodes together with the 
striking inerease m number of hyperbasophilic cyto 
plasma cells might correspond indeed to the produ 
tion of the antibody. 
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Lysine Synthesis and Phylogeny of 
Lower Fungi: Some Chytrids versus 
Hyphochytrium 
work. conducted with the aid of vai 
carbon-14 
biosviit hesis is a 


RECEN1 
rested 


cliagnost tracers, has s 


lysine valuable character in 


evolutionary 


etection ot 


All the 


certain relationships! 


eubacteria, pseudomonads, actinomiveetes 


and higher (vascular) plants® examined 


svnthesize Ivsine in one general manne 


presumably via «.c-diaminopimelic acid, ef. ref 
ind all the ascormvecetous and basidioniycetous fungi 
presumably via 


An ony the 


strikimyg «dichotomous ad 


peer m anot} 
acid. ef. ret. 6 


phycomycete a 


ind alse 

lowe! 
tron of t hie two Iyvsine 

Mucorak and Blast on lachial 


ident hy tise the path Vial acid, 


part his Was noted 


studied, 


and the 


veil! The present communication reports findings 


Saprolegniales that via x.c-diamimopimel 


vith other phyvcomycetes, including thres 


chytrids and a representative of the Hyphochyt rial 
The latter group of organisms, altho iwh closely par 


leling the ehytrids in body struectu have wuncert 
affinities 


The formation of 


pehivlowenet i 


Iwsine um tl phyvcomycetes 


selected was investigated with the aid of radioactive 


pi-alanme, and acetate Table 1 


t alin 
R. rosea, without shaking 

‘ and H atenoides, with shaking 

nal communicati Approximately 2-5 n 
racer Were supplies er i For the te 
wlar amounts o iree protein amin 
iniformly | rlucose were performed r 
eat 


res obtaine: 
ysis, pay 
iftie radioactivities 


the protein amino-a« 
lar basis ; 


us before (refs ind 8 


4 
J. 
( 
tellular 
(hurchil 
Rev Biol., 4 nt 
59 
and Amiel. J. Rev. Fra Et Clin 
tht 
thie 
De 
hihith:: 
her of hyperbasoph whh 
tin 
Tal INCORPORATION OF TRACERS INTO PROTEIN AMENG-ACTDS of 
rosea AND Huphochytriu SPEY IFI 
ACTIVITY RELATIVE THE REspecTIVE PRoTEIN ASPAt \ 
VALUES Si 
Aspart 
Organism Trace cid Ly sine 
n the media 
2 that of Full 
20-50 pee.) ol 
n of relative 
ts with rane 
i 
> 
Fig. 
et f the gel presented t m 
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shows the labellimg pattern found for the chytrid, 
Rhizophlyctis rosea, stram OM, obtained through the 
courtesy of Dr. J. N. Couch, and for a strain ot 
Hyphochytrium catenoides, isolated by Dr. Couch and 
kindly furnished by Dr. M.S. Fuller. In the case of 
the former organism, the 4-carbon of aspartate and 
the l-earbon of alanine are not appreciably imeor 
porated into protein lysme, the 2-carbon 
of acetate labels Ilvsine heavily yin comparison with 
the labelling of proteim aspartic acid and threonine) 
shown by two 


whereas 


behaviour was 
provided by Dr 
Fuller, respectively) Phlactochuts 
punctatum, strain NG-3 (ref. 9) andan organism similar 
to strain GM. In the ease of H. catenoides, the 4 
carbon of aspartate and the 2 earbon of acetate make 


Essentially the same 


Couch 


other chytrids (generously 


and Dr 


approximately equal relative contributions to protem 
Ivsine, aspartic and threonine; the l-carbon 
of alanine eontributes somewhat more extensively to 


acid, 


lysine than can be accounted for by the conversion 
of the alanine to aspartic acid. In experiments with 
pi-[3-8C the chytrids as well as H 
utenoides showed substantial incorporation of carbon 
With regard to these labelling patterns 
detail elsewhere, the 


aspartate, 


14 into lvsine 
which will be discussed in 
like the Blastocladiales, Mucorales, 
(as well as Kuglena) and presumably 


more 
chytrmads are and 
higher fungi 
have the «-aminoadipie acid—lysine path, whereas 
H. catenoides resembles the Say rolegniales and green 
(as well as bacteria and vascular plants) and 


the 


is noteworthy 


appears tO tise Z.€ diaminopimeliec acid sitie 
path It 
adipic acid has thus far been indicated exclusively 
in those phycomycetes producing posteriorly uniflagel 
late and the 


acid in those producing biflage! 


that the path via x-ammo 


ZOOSpore aplanospores, path via 


late or anteriorly unifiagellate 


The 


iode of lysine 


ZOOS POPres 
strengthen the 
synthesis is a useful character in the 
exploration of The 
tility of this character is thought to depend im part 
on the facet that each of the two pathways contains a 


that 


resent results view that the 


certam phy logenet 1 links 


to he specitie ally 


The t 


of enzymes are thus presumed to represent a copsider 


munber of enzvmes 


al 


sets 


concerned with the formation of lysine 
able period of evolution and are Vil wed as biochemical 
organelles of ancient origin 

Crateful acknowledgement is made of the genero 
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Growth of Embryonic Mammalian 
Cartilage after Freezing 
Since the discovery that glycerol will protect cells 
and freezing considerabl 
progress has been made in developing techniques for 


tissues against 
the preservation of tissues at very low temperatures 
\ttempts to establish low-temperature banks of adult 
human cartilage have unfortunately, so far, proved 
unsuccesstul?. Biggers*, however, was able to show 
that embrvonic chick tibiae will grow and differentiate 
after freezing to — 79 C., in saline containing 
This communication describes 
some of the work concerned with 
tibiw to 79 ¢ A fuller 
Deine given elsewhere?* fat foetuses of a known age 
the Medical Research 
bred im the 


per cent glycerol 
briefly 
embryonic rat 


freeziny 
account ts 


Couneil 
The 
the 
vaginal smear, was taken 


vere obtamed from 


Department 
copulation 


strain of albino rat, 


oceurrence of a vaginal plug, or 


presence of sperm in the 
as the 


On the seventeenth day 
were and the 


dissect ing 


indication of mating 


the CONCEPT Lises exnermed, 


molated under a 


The 


Tisstie 


enibrvonie were 


HCTOScCOpe bones were cleaned of as much 


avond 
theese 


with care to 


The str 


is bye ny seribed elsew he re" 


extraneous as possible, 


the nchondriun icture of 
tibia 


The 


either the plasma clot technique® or the floating-lens 


cultivated jn vitro usin 


t mbrvonic bones were 


The eooling technique employed Wis 
Smith’ 


paper method 
that 
bones were thawed rapidly 


desertbed by and in all eases the frozen 


\ preliminary series of investigated 


the growth of 17-day embryonic rat bones after they 


nits 


had been equilibrated for various lengths of time in 
saline or plasma contaming 15 per cent glycerol and 
then 
Both the frozen and the unfrozen bones were rapidly 


either frozen or explanted without freezing 


thes 


Ivrode’s solution to remove 


they 


rmsecd in any r 


glycerol before were explanted In all 
experiments, the frozen bones showed no subseq ent 
the thow 
which had been exposed to a concentration of 15 pret 
siveerol, for exceeding 30 
elongated in a normal n 


that had 


slycerol-plasima, or for exte need « quilibration periods 


elongation ty unfrozen bones, 


cent periods not rin 


annet those unfrozen hone 


heen ¢ \ 0 r concentrations of 
did not afterwards clongate 
It was then decided to use 
whether 
tially freed from their matrix would survive freezing 
17-day old 
tibia were chopped two or three anil 
digested with trypsin, using the method of Moscona 
and Moscona* Pryptu carried 
intil the matrix was viscous and jelly-like, but the 
cells were still ensbedded im the matrix 


trypsin, in an atte 


to «cdiseovel chondrocytes which were 


and femora from mbrvonic rat 


into preces 


digestion was out 
The trypsin 
treated cartilage was then suspended in 15 per cent 
glycerol plasma, and equilibrated for 30 min. at room 
temperature Two thirds of the 
cooled slowly to 79° 
for 1 hr. The 
briefly rinsed in Tyrode's solution to remove any 
residual glycerol and explanted The 
rapidly, rinsed in 
and 
from approximately 
explants were cultivated for five days and 
sub-eultured after days in Cartilage 
which survived the experimental treat me nts appeared 
healthy the 


fragments were then 
kept at this temperatur: 
unfrozen fragments 


were 


frozen frag 
Tyrode's 
contained! 
Th 


were 


thawed 
explanted 


ments were 


solution, culture 


fragments two bones. 


vitro, 


three 


and viable ; amorphous fragment 


¢ 
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rounded up into whitish opaque nodules, regaimiung a 
definite shape after approximately 12 hr. jn vitro 
The nodules increased in size during the cultivation 
period, and, in addition, there was a_ peripheral 
outgrowth of clearly visible fibroblasts, growing in a 
racial pattern 

A similar experiment was carried out with cartilage 
from 18-day rat embryos. The tibiae and femora were 
fragmented and treated im exactly the same way as 
deseribed previously. As there appeared to be no 
difference between the survival of and IS-cday 
embryonic cartilage, or between tibue and femora, 
the resulte were combined and are shown in Table | 


ral RESULTS OBTAINE) SLOWLY FREEZING EMBRYONIC 
RAT CARTILAGE FROM L7-DAY AND I8-DAY AND FEWORA To 
Take CARTILAGE WAS PRETREATED WITH TRYPSIN ANT 
SUSPENDED IN 15 PER CENT GLYCRROL-PLASMA 

killed Survived otal 

Frozen ‘ 10 i4 

frozen | iv 

Total j a4 


The probability of these results, or more extreme 
ones, arising from chance, was calculated using 
Fisher's exact method!® The probability was found 
to be 0-566 
that the frozen cultures had a greater mortality than 


thus, although there is a suggestion 


the non-frozen cultures, on the data obtained, this is 
nowhere near significant at the conventional 7’ Os 
level 

Histological examination of the explants which 
survived the experimental treatments revealed that 
both the rounded epiphyseal and the hypertrophic 
diaphyseal cells survived the freezing. The mor 
phology of the cells was normal; and when the 
sections were stained with toluidine blue, the charac 
teristic metachromasia of the matrix was seen. 
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Temperature Coefficient of Endodiurnal Leaf 
Movements in Phaseolus 

‘Tne effect of temperature on the length of cycle of 
endod:urnal rhythms has been investigated in various 
processes in plants and animals. It was repeatedly 
found that within the physiological range the length 
of cycle is independent of temperature'-*. Several 
other endodiurnal rhythms, however, showed various 
temperature coefficients between ©-S and 3 
(refs. 4-6). Went?.* reported a temperature coefficient 
in leaf movements of Phaseolus of 1-2 which is in 
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agreement with early observations of Bunning’. 
Went, however, does not state under what conditions 
his plants were grown before measuring the cycle. 
As I have pointed out'®, the external conditions 
under which the seedlings are grown will determine 
the response. Etiolated plants, grown at 15, 20 and 
25° C., showed a constant cycle-length of 28 -0-28-3 hr. 
When the plants were grown in the greenhouse and 


then transferred to constant conditions, a Q,, of 


1-2 was observed for the first two evcles ; the Gi: 
changed in the subsequent cycles to 0-9, thus revealing 
a temperature-compensat ing mechanism 

Went’s statement’? that my investigations “did 
not give any temperature effects on the cycle length 
but showed a constant 24-hr. evele over a whole range 
of temperatures” is erroneous I did not report a 
24-hr. eycle in leaf movements. Went implies that 
a 24-hr. evele of smoke and fog governed the leaf move 
ments in my investigations. This assumption cannot 
be maintained since a cycle-length of 28 hr. was 
observed in etiolated plants Furthermore, green 
house-grown plants, measured at 20 CC. at constant 
darkness, showed over five days a constant eyecle- 
length of 26-1-26-7 hr. This finding by Lércher"', 
who used the same facilities as mine, does not reveal 
effects of external factors operating in regulating the 
Phaseolus clock. 

Increased variability in the ecyele-length under 
constant conditions’ also indicates that the leaf 
movements were not controlled by external factors 

I showed that greenhouse-grown plants exhibit 
after transfer to constant conditions in the first two 
eyeles after the transfer a Q,, of 1:2 the same co 
efficient as found by Binning and Went. Whether 
or not the length of evcle is altered by temperature, 
however, is largely dependent on the pretreatment 
of the seedlings. 
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The Northern Rockling in the Clyde Sea 
Area 


On August 15, 1960, a northern rockling, Ciliata 
septentrionalis (Collett 1875), was caught in the Clyde 
Sea area The fish was caught at a depth of 30-40 
fathoms in a small mesh cover that had been fitted 
over the cod end of a trawl used by R.V. Calanus. 
It is 10-6 em. in length and agrees closely with the 
descriptions of Smitt' and Schnackenback*. 

This is the first record of Ciliata septentrionalis from 
Britain. Elsewhere it has been recorded in Norway 
between 70° 13’ N. and Bergen® and from south 
Greenland‘. I have previously found two specimens 
in a jar in the Sales Department here, but there was 
no record of when the fish were preserved, who 
preserved them or where they came from. However, 
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Variation of Elasticity along Single 

Microfibrils of Bacterial Cellulose 

been proposed for thy 
tine 
fibrils which suggest variability both across and alony 
Frey-Wyssling' has 
subdivided 
about 7a A 
m ecroftibml and 
In 
that 


\ NUMBER of models 


structure of ¢ 


the axis of the miuecrofibril 
t 
eryvstalline 


rested nucrofibrils are into foul 


su 
strands. each 
vide. whieh run parallel to the 
re held together 
contrast, Preston? has 
microfibrils from alge are composed of a paracrystal 
lime sheath surroundime a highly 
core Which ts interrupted at random: positions by less 


coneluded 


ervstalline smal 


ervstelline metenal labile to electron bombardment 
The positions oceupied by this material may comes 
with the (FPremdqru ppe: 
postulated by H. K. Mever and van der Wyk and by 
Ire iber? 

In this contribution is presented direct evidences 
length of 


sites ot respdies 


for random variation of elasticity along the 
bacte rial celhilose 
Levtohactes 


ndividuel murerotibrils of 
Cellulose-free 
vere prepared as deserpbed previously 


washed cells of rylinnm 


and 
of the suspension used to imoeulate 35 mi. of sterile 
in Petri dishes, Sterile 


slides slipped beneath the 


medium in diameter 


were surtace 
of the mednun., and on top of the slides were placed 
Rach 
n covered Petri dishes 4 12 be 
shides carrving the electron 
gently lifted froma the 
cried 
ne slow current of wate 
agitation. The 
again dried, shadowed with pelladnum gold (60: 40 


eral sterile copper electron microsc 
culture was incubated 
ar 300 The 


HUCTOSCOpM uri ils 


vlass 
were 


horizontally) and a dried slides 


Washed with muni of 
grids with adherent microfibrils were 
at an angle of 15) to increase cleetron scattermy ane 
examined 

Examination at low beam imtensities showed 
straight nucrofibrils or straight bundles of mucrotibril- 
extending over distances of more than 70u without 
support, As beam intensity 
nuecrofibrils or bundles began to 
irregular (Fig. 1), 
clifferential heating of the shedowed and unshadowed 
halves of the microfibrils The 
depended on the maximum intensity to 


Was pnereased, the singk 


mite rough 


heheces presumably because of 


degree of coilime 
which the 
nucrofibrils were exposed and was irreversible 

No appreciable relaxation of the microfibrils to 
their original straight form wes observed on rednuetion 
of beam mtensity, but an extension or contraction of 
the colon variation of beam intensity was often seen 
That the coiled microfibrils were under severe lonwi 
tudinal strain was shown by frequent snapping and 
sharp recoil of the threads to form tangled chumps 


NATURE 


ither 


collate microtibrils fortued 
fibrils or bundles in an electron 
rofibrils, formed after breaking 


n 


The twist ne of individual muerotibrils 


flattish 


Fig ! 


exhibited: ribbon-like outhne clearly 


! 


The 


literesting property shown by the above 
helices was the marked variation im coiling of the sare 
nucrotibril or bundle of microfibrils 


alone its lenwth (Fig. 3) Not all muicrotibrils, 


from poimt to 
promt 
eXtreme tension 


Which did 


were coed perhaps hecause Of thre 


to which some were stuubyer ted. but of those 
the pitch of the helix often changed abruptly Sines 
at any pomt of an un 
muecrofibril, this varie 
varia 


thread 


the total stress was the sare 
supported segment of a single 
tion im pitch must reflect a corresponding 
tron of elasticity at different portions of the 
bundle of mucrofibrils. variation of the 
piteh of the helix of the bundle must reflect a variation 
turn 


Variations of thre 


Simee thy 


of the composite modulus, whieh im 


modulus single 


of metal shadow 


and degree 


ny, well as the electron-beam were 


mitensity, 
mucrotibril, the 
may be attributed to 
twisting of the 


uuform along any iotially straight 


above variation elasticity 


“a corresponding variation 


eellnlose Inaet 


it whiel le fra 


¢ 
sting shadewed straight mier 
com. Note tangled clamp oft 
uth 
= 
J 
| 
hig. 2. Single twisted 
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lieal wing the Variation in 


ir length 


microfibrils shy 


Fig. 3. 


piteh along the 


the 
if the original 
microfibrils are irregularly twisted, this also implies 


tO Varations fine 


However 


orginal 


structure of straight ones 
linear varnation of mternal fine structure. Thus 
either attribution pomts toa variation of fine structure 
along single mucrofibrils. This variation may be dur 
to differences in crystallinity along the microfibri! 
lifferences in the number of $-clhicosan chains com 
posing the miecrofibril at various pomts, Variations 
n the type of packing of glucose residues within the 
timut variations m the local content of trace 
residues along the muicrofibril 

The random variation of along 
microfibrils of bacterial cellulose suggests that their 
fine structure is closer to the model proposed by 


cell or 


tensile strength 


Preston for Valonia cellulose than that suggested by 
Frey-Wyssling, since variations along four crystalline 


continuous sub-filaments would tend to cancel out. 


Also, if sub-filaments existed in single microfibrils 
of bacterial cellulose, fraving on breakage should be 
evident; but only one tentative instance out of 
several hundred was noted (Fig. 2). This single 
observation may also be attributed to irregular 
fracture along a solid core and is therefore not 
conclusive. 

Since bacterial cellulose microfibrils grow at the 
the observed variation in tensile propertics 
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deviations im the detailed 
and crystallization of 
during 
however, must be only digression 


corresponding 
of deposition 


glucose 


implies 
mechanism 
mdividual 
Such deviations, 
from # stable process since clearly they are corrected 
quickly. The inference of such temporary deviations 
is also supported by Ranby's recent observation that 
bacterial have never 
heen dried have approximately 25 cent more 


residues fibrogenesis 


which 
per 
accessibility to tritium atoms than the same materia! 
after drying’. 


cellulose microfibrils 


J Ross COLVIN 
Division of Apphed Biology, 
National Research Couneil, 


Ottawa, 2 


brev-Wyssling, A.. 119, 80 (1054 

Preston, R. and Cronshaw, Nature. 181 is (105s 

Treiber, E., Die Chemie der I'ftla neelimand. 176 
Berlin, 1957) 

Colvin, J. R., Bayley, s. 7 nd Reer, M.. Biochim. Biophe 
23 (1057) 

Hestrin. and Schramm, M.. Bioeh §8, 345 (1054 

* Colvin, J. R., and Beer. M.. Canad. J. Mierohiol., 6, 631 (1960 

Ranby. B.. Proce. Third Cellulose Con Chet 1080 
Vew York 


GENETICS 


Genetic Recombination in Vibrio cholerae 


THE occurrence of genetic 
cholerae, revealed by crosses between double auxo- 
trophic mutants of strain 162, was mediated by a 
fertility factor—designated the P factor— which could 
be infectively transmitted from strain to straim by 
conjugation’. straims the fertility 
factor) gave rise to recombinants when crossed with 
P strains (devoid of the fertility factor) 

The relative and 7 strains m such 
crosses have now been elucidated. When /’* strains. 
suspended mimimal medium, to 
ultra-violet light to reduce their viable count by a 
factor of 1/1.000 to 1/10,000 and then crossed with 
normal > strains there was a considerable stimulation 
of recombination as judged by the number of colonies 
If, on the other 


recombination | 


(PORE 


roles of 


were exposed 


which appeared on selective media 
hand, P> strains were likewise exposed to ultra-violet 
light to effeet a similar reduction in viable count 
and then crossed with normal /’* culture, recombina 
tion was almost completely abolished. This differ 
ential effect of ultra-violet light has been confirmed 
in four different crosses between /’* and 7” mutant 
stocks. Table | furnishes details of one such cross 
P- strains grown in broth culture supernatants of 


KECOMBIN ATION IN | ibrio cholerae Cross (pur, arg, atr-r 


Uva, 200-8) 


No. of colonies (in duplicate plates) 


No. of viable cella of each parent 

in the cross purine minimal irginine minimal i 

Cross agar agar 

1-7 10° + 2-5 x 10° 193 19) 25 25 
60 10 + 80 10° 74 47 10 ll 
(U.¥.) 10x 4+ 25 10* c. 1.000 ¢. 1,000 232 253 
30 10 10 150 5 54 

VROP- 1:7 10* + 323 10* nil nil nil nil | 
6-0 10" + 80 10 nil nil nil nil 
(U.V.) x (ULV) 10 10° + 32:3 3 4 nil nil 
30 107 + 8&0 10 nil nil nil nil 


"V.. irradiated with ultra-violet light ; 200-s, sensitivity to phage 200 ; 


ilva, requirement for valine and ‘soleucine ; 


irginine 


200; pur, arg, requirement for purine and 


206-r, resistance to phage 
sfr-s, sensitivity to streptomycin; str-r, resistance to streptomycin 


| 
| 
- 


March 25. 1961 


irradiated P* cultures did not rise to recom 
binants 

The differential lethal effeet of ultra-violet light on 
Ps and P- strains shows that recombinants arise from 
the P- parent, which probably functions as a gene 
acceptor. /’* strain appears to be a gene-donor, 


the viability of which is not essential for the expression 


give 


of the recombinants. 

A similar situation is well recognized in 
Escherichia coli?? in which it was first demonstrated 
by the differential effeet of streptomycint on F* and 
f- strains. The streptomycin method was 
suitable for |. cholerae, as it resulted in @ marked 
reduction in recombination-rate Novertheless, a 
significant mumiber of recombinants could be obtained 
when P* strains were treated with streptomycin and 
Stratis 


now 


not 


crossed with 7? cultures and none at all if P 
were treated with streptomycin and crossed with P 
cultures. Full details of this work will be published 
elsewhere 
IX. BHASKAKAN 
Iver 


Contral Drug Research Listitute, 
Lucknow, India 


Khaskaran, K., J. Gen. Mierobiv 
F., Wyas, O., and ston Prac, 
, 229 (1948), 
Hayes, W., Nature, 169. 101; 
‘ Hayes, W., Nature, 169, 
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Histocompatible Colour Mutant from 
CBA Lab Strain of Mice 

THE progeny from a breeding pair of CBA Lab 
mice, & strain which is propagated by brother 
sister mating, were found to have grey agouti coats in 
contrast to the usual wild-type agouti of the stram 

These “CBA grey’ when mated together 
produced similar ‘grey’ mice among their progeny 
(that is, the ‘grey’ character behaved as if it were 
determined by a recessive gene), and it was thought 
to be of interest to test the original strain and its 
mutant for histocompatibility. 

The results are shown in the photographs of skin 
urafts from normal CBA and mutant animals on a 
CBA mouse (Fig. 1) and on a mutant CBA mouse 
(Fig. 2) indieate histoecompatibility between the two 


mice 
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Fig. 


lines. A sumilar conmpatibility to skin grafting between 
a CBA mutant p (pink eye) and its host was found by 
Fraser and Clayton’. In a later communication given 
im the Institute of Animal Genetics Research Report 
1955-1957, Mrs. Clayton refers to antigenic differences 
between these two types 
Preliminary tests by Dr. Mary Lyon of the Radio 
hiological Research Unit, Harwell, to determine the 
gene that our mutant carries have shown that grey 
is not the same as or allelic with genes a, b, ech, d, pa 
or p (pink eve). This does not necessarily mean that 
it is anew mutant, and further tests are progressing 
ANNIE M. Brown 
MARGARET J. Cook 
Laboratory Aniuals Centre, 
Medical Research Council 
Carshalton, Surrey. 


Lahe watories, 


Fraser, A. 5., and Clayton, RK. M., Experientia, 7, 65 (1951) 


PSYCHOLOGY 


Theory of the Visual Threshold 


GREGORY ' and ¢ ‘ane and Gregory?* have put forward 
4 theoretical equation for the brightness increment 


threshold considered as a statistical discrimination 
For a given frequency of detection they propose that : 


( 
const, (1) 


Ar), v, are the mean neural pulse-rates 
associated with the intensities (/ Al), J, and Vis 
i8 constant necessary 


where (/ 


the variance of these rates, C 
to account for the oeeurrence of fewer than 50 per 
cent false positives. Its implication, as stated by 
Gregory, is that “some fixed difference between 
impulse rates is required before discrimination is 
established, this difference being independent of the 
intensity 

This equation can be regarded as an adaptation of 
Thurstopve’s’ law of comparative judgment, case 3, 
for answers of ‘ves’ or ‘no’ in place of comparisons. 


The term: 


: 
|| 
0 
— 
— 
Sigs 
S. Nat. Aead, Sei 
= 
AS 
As 
Fig. 


bose 


ean be regarded as the standard deviation ot the 


‘ustribution of \ assuming the 


terms to be uneorrelated, and wil be further referred 
to an Phe constant will he called / 

Marriott’ has shown that this equation leads 1 
rather bole COLE Although when 
the threshold is detined b ierterron such as SO pet 


cent ot positive responses \/ will decrease as the aren 


inereases (causing 7, to decrease as Gregory! found 


criterion is of} per cent 
threshold 
independent of changes in area With a eriterion 
\/ decreases as the area lecreases 


when the 


this will not be 
will be 


positive responses im which cause 


ich as 20 per cent 


7 mecreares It might be added (3 that thou 
he threshold will stay constant despite changes in 
ireu with a 50 peer cent eriterion, the false positive 
rate will decrease as the area imereases 
quently, Marriott) rejects the approximations to 


Kicco’s and Piper's laws for areal summation at the 
absolute threshold 


from their assumptions 


whieh Cane and Gregory derive 

The modifieation ot t he equation mi way stead 
by the theory of signal detectability appears cupable 
difficult ros In place ot C.regory 


a fixed difference between tnpulse 


of avoiding these 


that 
rates (or whatever central effeets of the stimul 
determine the responses) is required by the bram to 
establish the 


discrimination mechanisin Operates to give 


let us stuppose 
rate of false 
value of © will 


as atunetion of 


detection consistent with 
In this cause thre 
dletined 


replace it’ bey where the 


peositive re 


not be constant, but must be 
therefore 
alue of determiunes the proportion of false positives 


This, tulse 


7 Let tis 


when m 2. the positive rate world be 


ipproximatels equal to 2 » per cont "The 
for the threshold can now pressed 

\ 
Vesting that the distrib ition aft { \ Is 
ipproximately normal the normal ceviate 


corresponding to the freqquienes Of required 


to define the threshold When this is 50) per cent 

O and the right-hand terms reduce to ms Thus 
the threshold is still direetly proportional to a,, se 
that it will varv with area just as when it oi defined 


meets Marriott 


peer Cont, the 


by an SO per cent requirement 
When t hve 


becomes 


mt is 
\ (an hia 


to SO per cent 


first 
equation where 


is the normal deviate correspond 


HOZATIVE TeESPOrses In this ease too the threshold 
will deerease as o, decreases, that im, as the aren 
nereases, thus meeting the second objection More 
over, 80 long as the response-rate required to defin 
the threshold exceeds the false positive rate. (mn } 
will be positive 

Even though the hreshold equatior n the for 
ahove meets Marriot ions there is still 
reason to doubt the derivation of Ricco sand Piper 


laws. basedi on the assunmiption that Is proportional 


ta log(/ whieh offered by Cane and 


where k is a constant assumed by Gregory to represent 
the internal noise of the svster \ very similar result 
ix given by equation to that obtained by Cane and 
(;regors with equation At the absolute threshold 
where / 0, taking exponents im equation (2), inal 
ignoring 4.. which is the total visual field, we get 

\/ 
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Defining the unit of J so that / I, and putting 
hy d. we get for the absolite threshold 


Cane and Gregory obtain Rieco's law by nultiplying 


throughout by A. and Piper's law by multiplying 
by Al? In each case a constant appears amony 
the terms on the right Howe ver, if has heen prournte al 


Marriott 
it in the second term (as wiven im 


out tome by Di com 
that 


equation (4)) 


(private 


in the first case 


which provides the constant and im the 


second case the first term This causes the following 


liffieulty : the values of the terms on the riaht 
pena on the values of both 7 and While ane 
f ean have values such that the first term: is con 
siderably larger than any other term. and decrease 
in the value of A will increase the size of the second 


to the first term, it will cause the values 


as well, and at no time wall 


terme relative 
of other terms to merease 


the second term be more than a fraction of the total 
value of (for example, it A 10. the first 
terms are O63. 0-05. O-005 If is made the 


unmodified 


Thus the 


transformation 


3-2, 5-0, 


assumption of a 


are 


of the stimulus, so far from leading to Rieeo’s law 
Appears toe it 
| wish to thank Prof. R. ©. Oldtield for research 


and Dr. C. 1. Howarth and Ir. F. H. ¢ 


Marriott for he Ipful 


facilities 


M. Tretiswas 
Institute of Experimental Psychology 


University of Oxford 


R. in Information Theo Third Lomdon 
by Cherry 
I md Cane, V.. Nature, 176, 1 
Phurstone, Lot 34 
Tanner, jan., W. and Swets. AL. Gl. 


SOCIOLOGY 


Conflicting Hypotheses on the Growth 
of World Population 


the past twenty thousand vears, the logarithm 


of population of small areas such as 


and Wales when plotted against tune shows 
two or more special lipsurges, oO kinks tor « 
due to the mtroduction of agriculture, or 
One may recognize three main deme 
vraphic stages'. With the same idea. Prof. EB. 


Deevey of Yale proposes a strikimg plot of total world 
population, featurmg two such kinks m a very pre 
But the 

speed of cultural diffusion. in: 
often 
quently different small areas had them maim kinks 
different 


overall geovraphical 


arly times, was slow 


between and km. per annum Conse 
and they will practice lly 
disappear on summation. Hence, 
for the different used, the 
curve for world population? seems likely to be much 
truth than Deeveyv s of the followme 


at widely times ; 


with die allowance 


scales relatively smooth 
hearet the 
™e pote ribet 


Max 
Bronel College of Technology. 
London, W.3 
Pettersson, M 184. 
S.. Sei. Ame 203 (4). 104 
Pettersson. M.. Biol. and Haim, Affairs, 25. 24 (1060 tne Reha 
im othe press 
Pettersson, Mo. Nature. 186, S70 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public 


Monday, March 27 


BRITISH INSTITUTION OF RADIO ENGINEERS 
GROUP (at the Postgraduate Medical School 
Hammersmith, London, W.12), at 3 p.m.— Symposium on° 
Instrumentation for Cardiac Surgery” 


ROYAL GEOGRAPHICAL SOCIETY (at 1 
<.W.7), at 5 p.m.— Mr. G. de Q. Robin: “The Antarctic 

INSTITUTION OF MECHANICAL ENGINEERS, INTERNAL COMBUSTION 
ENGINES GROUP (at 1 Birdeage Walk, Westminster, London, 5 W.1), 
it 6 p.m Discussion on “Is Fuel-Injection Equipment Standardiza- 
ion Limiting the Development of Smal] Diesel Engines?” 
RESEARCH Society (in the Lecture Theatre of 
Arts, John Adam Street, Adelphi, London, W 
Steer ‘Feasibility and Financial Studies 


MEDICAL ELECTRONICS 
University of London 
Electroni 


Gore, London, 
Ice Sheet", 


Kensington 


OPERATIONAL 
Royal Society of 
it 6 pn Mr. D. T. 
Port Installation” 


Monday, March 27—Wednesday, March 29 


BIOCHEMICAL SocrETy (in London)—Fiftieth Anniversary 


Monday, March 27—Tuesday, March 28 
(In the Senate House, University of London, W.C.1 
n “Structure and Synthesis of Macromolecules” 
Tuesday, March 28 


(At the Royal Institution, Albemarle 
Sir Hans Krebs “The Physiol ] 
Third Hopkins Memorial Lecture 


Sym} 


street 
ywtical Role 
Wednesday, March 29 


(At University 


College Gower 


Street, London, W.C.1 
and Annual 4 


Meeting 


fseneral 


Tuesday, March 28 


OF INSTRUMENT TECHNOLOGY, CONTROL SECTION (at 20 
London, W.1), at 5 p.m Dr. P. E. W. Grensted and 
acobs ‘Automatic Optimization”. 7 p.m.—Mr. P. F. 
Development of an Optimizing Controller” 
MEDICINE SECTION (at 1 
Meeting on “Isotopes in Medicine” 
Prof. D. W. Smithers and Dr. I 


SOCIETY 
Portland Place 
Mr. 0. L. R. 
Sutherby : “The 

ROYAL SOCIETY OF MEDICINE 
Street, London, W.1), at & p.m 
Speakers Prof. G. M. Wilson 
Williams 


Tuesday, March 28—Thursday, March 30 


ARCHITECTS 
lon, 8.W.1), 


Lecture 


OF NAVAI 
laily 


Street. Lor 


ROYAL INSTITUTION 
Hall, 10 Upper Belgrave 
Spring Meeting 


Wednesday, March 29 


School 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London 
Street 


of Hygiene and Tropical Medicine, Keppel Street, Gower 
London, W.C.}), at 3 p.m.—Symposium on “Electronic Instrumenta 
tion for Nuclear Power Stations” 

INSTITUTION OF MECHANICAL ENGINEFRS (in conjunction with the 
STEAM PLANT GROUP, at 1 Birdcage Walk, Westminster, London 
S.W.1), at 3.30 p.m Mr. R. W. Haywood, Mr. C. A. Knights, 3 
C. E. Middleton and Mr. J. R. 8. Thom: “An Experimental Study 
of the Flow Conditions and Pressure Drop of Steam-Water Mixtures 
at High Pressures in Heated and Unheated Tubes” 


SociETY FOR ANALYTICAL CHEMISTRY (at the Chelsea 
Technology, Manresa Road, Chelsea, London, S.W.3), at 
Demonstration of Laboratory-Made Equipment”. 

ROYAL AERONAUTICAL SOCIETY, AGRICULTURAL 
(at 4 Hamilton Place, London, W.1), at 7 p.m. 
‘Atomization”™ 

ROYAL INSTITUTE OF CHEMISTRY (at 
The Burroughs, London, N.W.4), at 7.30 
hurst: “The Story of Soap and the Gr 
Detergents”” 


AVIATION GROTH 
Mr. R. P. Fraser 


Hendon Technical College, 
m Dr. K. G. A. Pank- 
wth of Modern Synthetic 


APPOINTMENTS VACANT 


following appointments on oO! 


APPLICATIONS are invited for the 
before the dates mentioned : 

SENIOR RESEARCH ASSISTANT (postdoctoral standard qualified in 
norganic chemistry), to take part in an investigation of the crystal 
chemistry of oxides and hydroxides of the transition metals—The 
Secretary, Birkbeck College (University of London), Malet Street 
London, W.C.1 (April 5) 

RESEARCH FELLOW (with a first degree in biochemistry, chemistry 
or botany, and research experience in biochemistry and particularly 
in the use of radioactive tracers) IN PLANT BIOCHEMISTRY in the 
Department of Botany, to participate mechanism 
if photosynthesis—The Registrar, Queen Mary College (University 
of London), Mile End Road, London, E.1 (April 7 

LECTURER or ASSISTANT LECTURER IN ZOOLOGY 
The University, Exeter (April 10 


n research on the 


Seeretar' 


The 
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AsstsTANT (Grade B) (with good academic qualifications) 
ZooLoGy—The Clerk to the 
ind Technology, Manresa Road 


ZOOLOGY 
IN THE DEPARTMENT OF BOTANY 
tiovernors, Chelsea College ol Science 
London, 8.W.3 (April 10) 

ASSISTANT IN PHYSICAL OF 
to the University Court, Queen's ¢ 
Dundee (April 15) 

CHAIR OF AGRICULTURE CHAIR OF Puysics; CHAIR OF EDUCA 
TION; and CHAIR OF GEOGRAPHY The Registrar, University ot 
Khartoum, c/o Inter-University Council for Higher Education Over 
seas (Dept. T.1), 29 Woburn Square, London, W.C.1 (April 15) 

LECTURER IN MICROBIOLOGY and a LECTURER or ASSISTANT 
LECTURER IN PHARMACOLOGY at the University College of the West 
Indies— The Secretary, Senate Cominittee on Colleges Overseas in 
Special Relation, University ot London, Senate House, London, W.©.! 
(April 17 

CHAIR OF ZOOLOGY tenable in the Durham Division of the University 

The Registrar, University Office, 40 North Bailey, Durham (April 22) 

ORGANIC CHEMIST (graduate, or holder of a technical college diploma 
majoring in organic chemistry and preferably with experience of 
distillation and chromatographic techniques) IN THE DIVISION OF 

RESEARCH, C.S.1.R.0., Sydney, Australia, to assist on investiga 

f the chemical constitution of coal tar and pitch and in the 
fevelopment of new industrial uses for these n aterials——Chief Scientific 
Liaison Officer, Australian Scientifie Liaison Office Africa Ho 
Kingsway, London, W.C.2, quoting Appointment No. 480/350(April 22) 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOWS IN BiocHEM 
ISTRY, CHEMISTRY CHEMOTHERAPY, ENGINEERING, METALLI RGY, 
PHARMACOLOGY or PHystcs—The Academic Registrar, University of 
London, Senate House, London, W.C.1 (April 25). 

LECTURER IN MATHEMATICS at the Universit) College, Ibadan 
Nigeria—The Secretary, Inter-University Couns il for Higher Educa 
tion Overseas, 29 Woburn Square, London, W.C,1 (Ay ril 25) 

SENIOR LECTURER IN Puysics; a SENIOR LECTURER (graduat« witl 
Corporate Membership of the Institution of Electrical Engineers 
IN ELECTRICAL ENGINEERING; a@ LECTURER IN BOTANY; & LECTURER 
or ASSISTANT LECTURER (preferably with qualifications In physical 
and/or inorwanic chemistry) IN CHEMISTRY ind a LECTURER (preter 
ably with qualifications and/or experience in ilwontology, strati 
graphy or structural physi il geolo IN GEOLOGY, at the Royal 
College, Nairobi—The Secretary University Couneil for Higher 
Education Overseas, 20 Woburn London, W.C.1 (April 25) 
ASSISTANT LECTURER (honours graduate) IN PHYSIOLOGY and an 
ASSISTANT LECTURER (honours graduate) IN BLOCHEMISTRY Ihe 
Secretary dford College (University of London), Regent's Park 
London 1 (April 25) 

LECTURER IN PHILOSOPHY at the University of 
Armidale, New South Wales, Australia—The Secretary 
of Universities of the British Commonwe altl 36 Gordon 
London, W.C.1 (Australia and Landon, April 25 

SENIOR LECTURER/LECTURER (preferably with previous res¢ arch 
experience) IN THE DEPARTMENT OF STATISTICS of the School of 
Mathematics, University of New South Wales Kensington— The 
Avent-General for New South Wales, 56-57 Strand, London, W.C.2 
(Australia and London, April 30) 

BURN RESEARCH FELLOW (graduate, not less than thirty years old 
with two or three years research experience) IN PHARMACOLOGY at 
Oxford—Secretary to the Trustees, Department of Pharmacology, 
University of Oxford (May 15) 

LECTURER or SENIOR LECTURER IN MATHEMATICS at the University 
of Tasmania, Australia—The Secretary, Association of Universities 
t the British Commonwealth, 36 Gordon Square, London, W.C.1 

Australia and London, May 15) 

CHAIR OF AGRICULTURE in the University of Tasmania 
The Secretary, Association of Universities of the British 
wealth, 36 Gordon Square, London, W.C.1 (Australia and 
May 31) 

McCCAUGHEY CHAIR OF GEOGRAPHY in the University of Sydney 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Australia and 
London, May 31) 

AssisTANT LECTURER (preferably with research experience in some 
field of experimental zoology) IN THR DEPARTMENT OF BIOLOGY AS 
APPLIED TO MEDICINE— The Secretary, Department of Biology 
Applied to Medicine, Middlesex Hospital Medical School, London, W. 
July 1) 

LECTURER 
ANATOMY The Secretary, 
London, W.C.1 

MASTER TO TEACH MATHEMATICS to G.C.E 
master, Queen Elizabeth's Grammar School 

READER, and a LECTURER, IN LOW TEMPERATURP 
Clerk to the Governing Body, Battersea College rf 
London, 8.W.11 

RESEARCH ASSISTANTS (with a 
engineering, or with equivalent 
IN THE DEPARTMENT OF CHEMISTRY 
thermodynamic properties of gases 
Bursar. The University, Reading 

RESEARCH CHEMIST (with experience of research work in physical 
chemistry or chemical engineering, and preferably with a higher 
degree in one of these subjects) IN THE DEPARTMENT OF CHEMISTRY 
to « a study of the thermodynamics of imperfect gases, under 
the f a contract between the University and the D.S 1.R.- 
The Registrar (Room 22 O.R.B.), The University, Reading 

RESEARCH CONSULTANT (with sound British academic qualifica- 
tions. and specialized in physical or inorganic chemistry) IN THE 
CENTRE OF CHEMISTRY at the University of Chile, Santiago, to conduct 
and advise on research, advise on the organization of the Centre and 
to conduct courses for the research staff—The Director, Recruitment 
Department, The British Council, 65 Davies Street London, W.! 
quoting Ref. N.4.T(61). 

WHOLE-TIME BIOCHEMIST (non-resident) 
work in the Mansfield Area Pathology Service 
tary, King’s Mill Hospital, Sutton-in-Ashfield 


Joint Clerk 


INOKGANIC CHEMISTRY 
Andrews), 


Hiege (University of St 


New England 
Association 
Square 


Australia 
Common 
London 


LECTURER IN THE DEPARTMENT OF 


ASSISTANT 
London, Gower Street, 


and an 
University College 


“oO” level— The Head- 
Blackburn 
Puysics— The 


Technology, 


chemistry or chemical 
qualifications such as Grad.R.1.C.) 
for experimental work on the 
and of liquid mixtures—The 


degree in 


ntinue 
items 


for hospital biochemical 
The Hospital Seer 
Notts 


(3, 
ug 
Londen, W.1 
Ketone Bodies 
}—Original 
peat 
Se 
= 
‘ 
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REPORTS and other PUBLICATIONS 


wt included in the 


mthly Books Supplemen 


Great Britain and Ireland 


Organometallic Compounds. N l A new abs 
lished monthly. Subscription rates: £6 per vear | 
Airmail postage Overseas £9 United States and Cy 


seamail dollars airmail Pp. (London Translation 
and Technical Information Services, 32 Manaton Road, S8.B.15 
1961.) 2012 
Ministry of Labour Health at Work a Deseription of Medical 
Services in Fourteen Kritish Factories Pp. 76 London Ministr 
f Labour, 1960 1) 
Colonial Office Colonial Research Studies No. 31 The Insect 
Pests of Graminaceous Crops in East Africa— Report of a Survwe 
irried out between March 1956 and April 1050 By I. W. B. Nye 
Pp. iii +48 Londo H.M. Stationery Officer 108, Ge 
net ol 
frovernment of Northern Ireland Mini f Agriculture Leaflet 
No. 10: Apple Capsids. Pp, 4. Leaflet No. 80: Some Pests and 
Diseases of Vegetable Crops Helfast Ministry of Agri 
culture, 1960 
Agricultural Research Institute of Northern Ireland Thirty-third 
Annual Report 1950-1000 Py 417 Hillsborough, Co Down 
gricultural Research Institute of Northern Ireland. 1960.) [2012 
The Institute of Physies and the Physical Societs Handbook of 
sclentifie Instruments and Apparatus, 1961 Exhibition Pp. xvi 
IS +ATS. (London Institute of Physies and the Physical Societs 


Department of Scientific and Industrial Research Research at 
Development Requirements of the Shipbuilding and Marine Engir 


tries Py 1s Londor Stationery Office 
net 
r Purification Board Annual Rey the ve 
May Pp. 39 Newton St Tweed 
River Purification Board, 1960.) [201 


meil Medical Research ( mcil Special Report Series 
The Composition of Foods Kv Dr. R. A. MeCanee and 


Widdowson Third revised edition of Special Report 

Pp. viii+ 252. (Londor H.M. Stationery Office, 1960 

f201 

University Grants Committee Methods used by Universities f 
Contracting and of Recording and Controlling Expenditure Pp. 28 
) H.M. Stationery Office, 1960.) 1s. 6d 


Reorganization of the Nationalized Trans 
14. (Cmnd, 1248). (Londo: 


ne B21 
Medical Research Council The Hazards to Man of Nuclear and 
Allied Radiations—a Second R« port to the Medical Research Council 
Pp. vii+154 Cmnd, 1225 London H.M. Stationery Offic: 
1060.) 7s. net 
(General Register Office. The Rewistrar General's quarterly returt 
for England and Wales—Births, Deaths and Marri ages Infections 
Diseases; Weather Population Estimates juarter ended 30th 
September 1960, 3rd quarter, 1960. N 447 Pp. 20. (London 
H.M. Stationery Office, 1960.) 2x, net. 


Other Countries 


National Science Foundatior Scientific and Technical Personnel 
in American Industry Report on a 1959 Survey Pp. vi+66 
( Washington, DA Government Printing 1 
$5 cents 20) 

Mitteilungen aus der Biologischen Bundesanstalt Land—und 
Foratwirtschaft Berlin-Dahlem Heft 100 (Okt 1g) Das 
Trichogramma-Problem (4 tafel Berlin- Dahle: Biolo 
gische Bundesanstalt fiir Land —und bForstwirtschaft 1960 


160 DM 
Carnegie Institution of Washington. The Report of the President 


1959-1lo60 Pp. xiii-Ixxiv (Reprinted from Carnegie Institution of 
Washington Year Book, for the vear 1950-1060.) Washington. 1D. 
Smithsonian Institution, 1960 [2012 
United Nations Educational. Secientifie and ¢ iltural Organization 
Centro de Cooperacion Cientifica para Americ Latina Scientific 
Institutions and Scientists in Latin-America Argentina Cientiticos 


N-Z «iy Volumen) Fascicul Pp $53-706 Montevice 
UNESCO, Centro de Cooperacion Cientifiea 1 


Administrative Report of the Forest Depart 
ment for the vear 1058 Pp. 35 (Trinidad, W.1 tiovernment 
Printing Office. 1960 
United States Department of the Interior : Fish and Wildlife Servic 
Statistical Digest No. 45 Alaska Fishery and Fur-Seal Indust: 
By Seton H. Thompson and Donald W. Erickson Pp. 
(Washington, Government Printing Offic 1 
40 cents 20 
Metropolitan Life Insurance Company Statistical Bulletin, Vol. 4 
(October, 1960): Company Award for Research in Accident Preventior 
Growth Trends in the Teen Ages. Causes of Death in Later Lift 
Accidental Fires in the Home Pp. 12. (New York Metropolita 


Life Insurance Company, 1960.) 
United States Department of Commeres Coast and Geodeti 
Survey Publication 65-1, Part 13 Plane Coordinate Intersection 
Tables (24-minute), lowa Pp. iii +91 (Washington. D4 Govern 
ment Printing Office, 1960 DO centa [201 
mpanh le Diamant le Angola (DIAMANG Servieu 


de 
Culturais Dundo-Lunda-Angola Museu do Dundo Publicacoes 
Culturais No. 51: Subsidios para o Estudo da Biologia na Lunda 
Estudos Diversoa (XIX). Pp. 186. (Lisboa Companhia de Diamant 
le Angola, “ 
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United States Department of the Interior Geological Surv 
Bulletin LO72-N Stratigraphy of the Little Rocky Mountains and 
Encireling Foothills, Montana Ky Maxwell M. Knechtel Pp. iv 
amd Bulletin 
1R. Haley. Pp. iv + 705-8 plates 5s 4 
gy and Ore Deposits of the Kern River Uraniun 
M. MaeKevett, Jr Py 160-222 + plate 


Area, Californi 


Bulletin LOS7-H (ecology of the Clay Hills Area, San Juar 
County, Utah By Thomas E. Mullens Pp. iv 2-336 plate 27 
7+ cents Bulletin 1006-4 Geology of the Grosvenor Quadrangk 


Brown and Coleman Counties, Texas Ky Robert Terriere ry 
+ plates 1-3, Bulletin 1072-J Reconnaissance Geo 
the Birney-Broadus Coal Field, Rosebud and Powder River Counties. 
Montana ty W. ¢ Warren Pp. iv +561-5854 plates 19-26 
Washington, D4 Government Printing Office, 1959 and 
[2012 
United States Department of the Interior: Geological Survey 
Water-Supply Paper 1455-A : Floods of May 1955 in Colorado and New 
Vexico By Walter (. Vaudrevy Pp. vii +68 + plates 1-4 Water 
Supply Paper 1459-4 Iron Content of Selected Water and Land 
Plants. By Eugene T. Oborn. Pp. iii 4191-211 plate 1 Water 
Supply Paper 1460-1 Ground-Water Problems in the Vieinity of 
Moscow, Latah County. Idaho. By P. R. Stevens Pp. iv S25 
7 + plate 13, Water Supply Paper 148 Geology and Ground 
Water Resources of the Gallatin Valley, Gallatin County, Montana 
by ©. M. Hackett, F. N. Visher, R. G. M Murtrey nd W. L. Stein 
hilber Pp. viili+282+11 plates. Water Supply Paper 1464 
tieology, Water- Resources and Useable Ground-Water Storage Capacit\ 
of Part of Solano County, California. By H. G. Thomasson Jr 


F. H. Olmsted, and E. F. LeRoux. Pp. x +693 4 23 plates. (Wash 
ngton, Df frovernment Printing Office, 1960 201 

United States Department of the Interior Geological Surves 
Water-Supply Paper 1623 : Surface Water Supply of the United State 


1450 Part 2-A South Atlantic Slope Basins James River t« 
Savannah River Prepared under the direction of J. V. BR. Wells 
Pp. viii + 267 1 dollar per 1626 Surface Water 


Water-Supply Pa 
Supply of the United States 1950 Part 3-R Comberland and 
rennessee River Basins Prepared under ion of J 
Wells Pp. vii i2 1 dollar Water-Supply Paper 1¢ Surface 
Water Supply of the United States 1050 Part 12 Snake River 
Basir Prepared under the direction of J. V. B. Wells Pp. ix 4°71 


Water Supply of the United Stat 
ind Lower Columbia 


Water-Supply Paper 1638 surta 
1v5u Part 14 Pacific Slope Basins in Ore 


tiver Basin Prepared under the direction of \ i. Wells 
Pp. ix 1 dollar Washington, 1 (rovernment Printing 
Office. 1960 [201 
United States Department of the Interi Geological Survey 
Professional Paper No. 296: Geology of Glacier National Park and the 
Flathead Region, Northwestern Montana By Clyde P. Ross Pp. 
125 + plates 1-4 Professional Paper 320 Ke nnaissance of the 


treomorphology and Glacial Geology of the San Joaquin Basin. Sierra 


Nevada, California By Francois E. Matthes Pp. vi +6242 plates 
Professional Paper 334-E: Upper Cretaceous Pel ypods of the Genus 
Inoceramus from Northern Alaska Ky David L. Jones and George 
(iry Pp. iii + 149-165 + plates 15-23 45 cents Professional Paper 
‘ (ieology and Ore Deposits of the Summitville District. San Juan 


Mountains, Colorado Ky Thomas A. Steven and James ( Ratt 


Pp. iv+70 + plates 1-9, 2 dollars, Professional Paper 355: Studies 
f Mowry Shale (Cretaceous) and Contemporary Formations in the 
United States and Canada ! John B. Reesid Ir und William A. 
Cobban. Pp. iv +126+5s plates Professional Paper 400-A tier 

logical Survey Research 1960 Synopsis of Geologie Results. Pp 


xii + 136 i dollar Washington Dc (iovernment Printing 
Office, 1960.) [2012 

United States Department of Agriculture Home and Garden 
Bulletin N 75: The European Ear How to Control It Around 
the Home Pp. Washington, 14 Government Printing Offer 
1960.) 5 cents [3012 


sureau des Longitudes, avec 


Annuaire pour An 1961 publie par le | 
(Paris Gauthier 


un Supplement pour PAn L062 
Villars. 1960.) 

Lagos. Federal Ministry of Commer nd Industry : Technical 
Industrial Abstract No. 47 Pp. ii i 


Information Section 


! st Administration of 
Nigeria for the vear 1058-59 Pp. iii+ 438 
(Ibadan: Government Printer, ls {3 
Indian Forest Records (New Series) Forest Pathology. Vol. 2 
No. 5 toot Diseases of Shisham ( Dalbergia sissoo Roxb.). &: Inocu 
lation Studies on Wilt By bK. K. Bakshi and Sujan Singh. Pp. ii + 
71-76 plates. Ks. 3.00nP és. 64. Myceolog Vol. 1, No. 10 
List of Common Names of Fungi Attacking Indian Forest Trees 
Timber and Herbaceous and Shrubby Undergrowths, and List of 


Cultures of Forest Fungi By K. Bagchee and Ujagar Singh. Pp 
i+ 100-348 R- Dethi: Manager of Publications 
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Gelometer 


Jelly strength tester to British Standard Specifications 


No. 647 and 757 for determining the Bloom number. 


An improved model having— 


* Audible clicker to fine adjustment 


* Integral hopper for lead shot 


* Perspex screen to suspension system 


A ‘Dummy-Bloom’ calibrated by the 
sritish Gelatine & Glue’ Research 
Association is supplied with each 
instrument to facilitate the setting 


and adjustment of the Gelometer. 


Interchangeable plungers to A.O.A.C. 


& European specifications available. 


Gelometer with ‘Dummy-Bioom’ 
$28-552—£175. 0. 0. 
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APPOINTMENTS VACANT 


FEDERAL GOVERNMENT OF NIGERIA 


RESEARCH OFFICER GENERAL MANAGER 


REQUIRED for the Forest Research 
Division of the Federal Ministry of 
Economic Development and Research for of 
“ivicultural investigations in forest, savanna 
and plantations, including their design and 
peravion ; he analysis results, and general 
supervision of subordinate staff in connec NORWEGIAN TEXTILE 


m With such work 


Candidates must possess an honours de > T 5 i 
Foreary or ‘soprooriate Natura RESEARCH INSTITUTE 
ience A two years postgraduate cours 
an approved nstituuon would be an 
Candidates should be between 
ages of 21 and 40 ye 

Norwegian Teatile Research Institute requires a well-qualified civil 
Appointments on contract tor ne tour 0 
2 tw 18 months in the first instance, with engineer, textile engineer, graduate in science, or person with similar 
wospect stension Salary acc 
on ia ations and exper — . e sci education who possesses marked administrative abilities and an open 
£1,200 to £1,8°2 per annum 


secement Addition). Gratuity practical research assignments for the textile industry 


annum 1 Satisfactory SeTVice 


allowance 1600 on salaries under 


£1,741. Free passages for Officer and wif of the new general manager will, in addition to the 
Ch allowance whilst separated 


Lit nco > 7 
Liberal home leave on full pay. Income + also comprehend an effective sale of the Institute's 
fax at low a! rat Quarters at low rent 


applica nm torms and further 

slaung fly age, qualificatwns 
Recruitment Attache 

Commissioner — tor Applications must be sent not later than April 15, 1961, to the 

Northumberland 


quoting 11/3 Chairman of the Board, Mr. Erik Juel. Kragero, Norway. 


UNIVERSITY OF SHEFFIELD 
Physicists with 
cApericnce for a 


n the university, to bee 


tial salary | RHODESIAN SELECTION TRUST GROUP OF COMPANIES 
experience on the | 
¢1.400 by 24°75 & 


SOIL PHYSICIST 


Throughout the various 


niversity departments in the Facultics of Pure The Kafue Pilot Polder Trust in NORTHERN RHODESIA 
science, Medicine, Engineering and Metallurgy an > 
creasing amount of work is being done involving require the services of a Soil Physicist with training in modern 
he use of radioactive materials, X-rays and other techniques and preferably with experience of irrigation of heavy 


ources of ionizing radiation Ihe university has 

adopted a Code of Practice in respect of this | clays. The soils of the Polder are uncommon and present consider- 

work, the implementation of which requires the able opportunities for new and original research 

sppointment of an adequately qualified person two 

advise on and, under the appropriate University A commencing salary of not less than £2,500 per annum is 

Committec t control all arrangements tor the 

protection of those concerned, either directly or envisaged, together with liberal fringe benefits. 
ctly, ar such i uchon in radi 

Applications with curricula vitae should be forwarded to the 

ton physics as may be required by these duties t 

arranged by the Faculties of Pure Science of address below. Applicants should quote the names and addresses of 

Medicine The Sheffield Regiona! Hospital Board . 

te be three referees, and also state a possible date of commencement 

tull facilities for research in the Physics Depart 


nent of the Sheffield National Centre of Radio- Personnel Officer, 
therapy and will work in association with the Vainona Estates Limited. 


Further particulars may be obtained from th co Rhodesian Selection Trust Limited. 

Registrar, the University, Shefficld 10. to whom P.O. Box 1479, 

spplications (cight copies) should be sent by April 


SALISBURY, 


NORTH LINDSEY TECHNICAI Southern Rhodesia. 


COLLEGI 
KINGSWAY, SCUNTHORPE, LINCS 
Principal: F. C. Jones, B.Sc.(Eng.), UNIVERSITY COLLEGE UNIVERSITY OF DURHAM 
IBADAN, NIGERIA CHAIR OF ZOOLOGY 
DEPARTMENT OF SCIENCE AND Applications are invited for Lectureship in Applications are invited for the Chair of Zoo- 
METALLURGY Mathematics. Appointment to commence October logy tenable in the Durham Division of 
Applications are invited for the post of Assist- | 1961. Salary scale: £1,200 by £75 to £1,650 (bar) ; | University Salary in accordance with the 
amt Lecturer, Grade B, wo teach Physics and ] £1,725 by £75 to £2,175 per annum, entry point | fessorial scale (£2,600 to £3,000 a year) 
Mathematics mainly to Ordinary National Certifi- | according to qualifications and experience as- | family allowance and membership o 
ate classes, duties to commence on September |! sages paid for appointee, wife and up to J * successful candidate will be required to take 
1961 A university degree or equivalent qualifica- hildren under 11 years, on appointment, annual t m August |, 1961, or such later date 
tions are desirable The salary is in accordance yverseas leave and termination, F.S.S.U arranged 
with the Burnham Scale for Teachers in Techni Children’s car and outfit allowances Part- Further particulars may be obtained from the 
al Colleges, Assistant Grade B, £700 to £1,150 | furnished accommodation at rent not exceeding | undersigned, with whom applications (12 copies) 
per annum, with the usual allowances for qualifi- | 7 per cent of salary must be lodged not laicr than April 22, 1961 
stions and experience Detailed applications (six copies), naming three | (Candidates outside the British Isles may submit 
Forms of application and further particulars | referees, by April 25, 1961. to Secretary, Inter- | one copy only.) 
may be obtained from the Principal at the above | University Council Hieher Education Overseas REGISTRAR 
sddress to whom completed applications should be W Squar nk W.C.1, from whi University Offic 
returned by April 22, 1961. furthe particulars ma be brained 46 North Bar 
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W. G. PYE & CO. LTD 
GRADUATES REQUIRED 
for work on Gas Chromatography 
Physicists, Chemists and Engineers are required 
by the Pye GLC Project Group. Experience of 
modern techniques would be an advantage. 
Attractive salaries and conditions for this interest- 
ing work 
PHYSICIST with good honours degree, for 
basic programme of research in all aspects 
of a wide range of detectors based on ionisa- 
tion of gases, clectron spectroscopy, radio- 
activity and allied techniques 
CHEMIST preferably with honours degree in 
Chemistry some years expenence nm gas 
hromatography research and ability to pursue 
devclopment with minimum super- 


CHEMICAL OR 
INSTRUMENT ENGINEER required to work 
Experience of instru- 


on industrial aspects 
chemical plant cond:- 


ment operation under 
tions preferred 
CHEMIST (Graduate or 
vestigating specialized 
niques 


H.N.C. level), for in- 
applications and tech- 


Research 


PHYSICS AND METALLURGY 


NICKEL COMPANY (MOND) LTD, invites applications 
ts Development and Research Department Labora- 
Birmingham, to undertake investigations into the development and evaluation 
tals which will provide the magnetic, clastic and other physical properties 
modern industry in the special materials now used in the construction of 
quipment Ihe work will also involve an interest in studies of the struc- 
ys, using electron microscopic, electron microprobe and X-ray crystallo- 
The post carries responsibility for the planning and conduct of 
work will be encouraged 
candidates possessing an Honours degree in Physics 
assurance schemes are in operation and, 
appropriate cases, assistance can be given for housing Applications, which will 
eated in confidence, should give details of age, qualifications, experience and 
required, They should be addressed t The Research Manager, PD. and R 
artment, The International Nicke! Company (Mond) Ltd., Thames House, Millbank, 
Confidential L.89 


THE INTERNATIONAIL 
Physicists, for a position in i 


hniques 
Publication of the successful candidate's 


cations are invited from 
qualification Pension and 


equivalent 


Der 


London, S.W.1 Please mark envelope 


Please apply 
G. Pye and Co. Ltd., 
P.O. Box No. 60 


Cambridge 


Personne! Officer 


LANCHESTER COLLEGF OF 
TECHNOLOGY 
COVENTRY 


1 for the following posts 
and 
Move nto 


Applications are invitec 
n the Department of Chemistry 
Textiles The Department is due to 
ntirely new premises during 1963 
CHIEP TECHNICIAN 
sh d have experience 

aboratory 


at a respon- 
Possession 
aboratory Technicians 
of the Institute of 


lidates 


MEDICINAL CHEMISTRY 


compounds with potential 
laboratories in Buckingham- 
There are vacancies both 


research imto the synthesis of organic 
planned in well equipped new 
within easy reach of London, 
those with higher degrees 
with brief information on background and experience 
Research Director, 
Miles Laboratories Ltd., 
Stoke Court, 
Stoke Poges, Buckinghamshire. 


j be an advantage. The 
a team ol 


Technology 


appointed will be in 


Head of 


ns der the dir 


cpartment 
by £25 by £30 to £1,040 per 


depends on previous experi- 


iry annum 
mmencing salary 


TECHNICIAN 
had expericnce in th 


capable 


LABORATORY 
lidates should have 
{ ntific equipment and be 
A knowledec 

The pers 

servicing 


scicent 


the range gu 


epends on pr caper 
LABORATORY TECHNICIAN IN TEXTILES 
Candidat ia vical sk and 
preferably some per c sett and =mair 
Fe ’ person appointed will be re- 

and =the 


mechanica 


CHINN 
f Ed 


RHAM 
OLLEGE 


UNIVERSITY OF Dt 
THE MEDICAL SCHOO‘ KING'S ¢ 
NEWCASTI PON TYNE 


Th ! of King 


1-Medical Grad 

rding to qualificatic 
ywances Ww be payable and 
equired to join the F.S.S.U 


1.050 to 


and 


n ng the names and addresses 

es. should be submitted to the 

uf Secretary of King’s College, from 
further particulars may be obtained, not 


L 


A nis a abl » th wporation’s 


RESEARCH DEPARTMENT 


Avonmouth, near Bristol a 


PHYSICAL CHEMIST 


mainly ted 


vise experimental investigations, connecte 


ORGANIC FLUORINE COMPOUNDS 


and € 1 offers consi able 


whom 
later than 


April 15, 1961 


LABORATORY STEWARD 
larma itical re h aboratories Duties w nclude supervision 
t wdering of reagent © departments of 
che y ass-hlowing workshop practice 
idvamtageou easily accessible to 
4 
write to the 
Research Director, 
Miles Laboratories Ltd., 
Stoke Court, 


Stoke Poges, Buckinghamshire. 


Those interested should 


f 
al 
ar 
4 
| 
shire in country sur 
for new e@ Juates 
Those interested 
to th 
of a City 
Certificate Ass t 
person 
the D 
S 
Cor 
ence 
Bi, Car 
maint 
f 
hen 
APP 
research ar tt hing ator 
Salary £555 to £925 per annum plus £26 in 
mek igh certain circumstances, up to a salary of £795 per 
ra Salary £555 to £925 per annum plus £26 in ee 
wee or ert rcumsta s. up to a salary of £795 per 
annum. Initial salary within the range quoted he work is v: scope to a man wit! 
lew exper wact y acked y sound theorctical knowledge, who appreciates the 
Ar forms and part ars of duties may ations Of industrial research 
he air ror La hester years we. Hon rs Graduates Chemistry and 
leg Pr St t. Coventry, to whom mpleted : irch x 
On applicat forms st { be returned by April 14, ! 
wid i 
AVONMOUTH 
from su yq hed Sc Gra ates for the 
wh um appointment of Lect r in Bacter 
1961 The s hid Work Jer 
Pea tt tion of the Prof r of Bact y and 
he red to take a full part in t teach- 
ing ramm + Denartment and to 
n research for which ther mp facilities 
Th yppointment w hy nt 
See on the Lecturers’ N 
£1,850 per mum) 
experience Family 
hie the Lecturer will bx 
scheme 
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of th 
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‘ 


NATURE March 25. 1961] 


BELFAST EDUCATION 
COMMITTEE 


| COLLEGE OF TECHNOLOGY 
AN Principal’ D. H. Alexander, OBE. F.CGI 
M Sc Wh Sct M.I Mech 
Applications are vited for the position of 
: | HEAD OF THE DEPARTMENT OF TEXTILE 
| INDUSTRIES 
n the ¢ x I hn gy. Bellast 
Though chief ! with flax and linen 
the department is als yuipped to deal with the A 
study of other natural and fibr J is 
FUNDAMENTAL RESEARCH DEPARTMENT | now being reorganized 1 ¢ needs of the a 
} modern textile just Ihe person appointed 
“ be required to ad this reorganizat 
Fundamental Research into | and to assist in carrying it out. He will als 
| be expected to work contact with loca 
New Materials industry, and will be given facilities for carrying 
mut research and sulting work Applicant 
PHYSICISTS and CHEMISTS are invited to apply for ee ily in aie 
posts in research teams now being formed for studies in | Possibiy in eng ng or physics. They should Z 


the 


tields 


CHEMISTRY OF HIGH TEMPERATURE MATERIALS, including te 
synthetic inorganic chemistry, structural chemistry, thermo ) 
dynamic properties, chemical equilibria, mechanism o 
diffusion and reaction in the solid state and the mechanism 
ot 


following 


id some time 1 texule work 

sAments The present salary 

per annum, rising 
50 to £1,800 per annun 


gas-solid reactions 


| 
SOLID STATE PHYSICS, with particular reference to the 


mechanical properties of brittle materials, the properties ¢ daed not later than Saturday, April 8, 196] 
anvassing is strictly forbidden and will disqualify 

ot whiskers, the mechanical and frictional behaviour of | STUART HAWNT 

graphite and carbon, the electrical properties of solids, e.g Director of Education 


efractory semiconductors and dielectrics COLUMBIA UNIVERSITY 


Vacancies exist for TEAM LEADERS CRYSTALLOGR APH) 
and for more RECENT GRADUATES partment of Bi tae oy 


Applications ar r two post-doctora 


pal research 
pr ‘ r t rystal str 

These appointments are challenging and require initiative ture an t ' 1s and 

ind perseverance. Candidates for the senior appointments 

nust be outstanding research workers with a record of | t ’ 2 t n the ‘ 
calibre publications proportion of the prog nme puting pr ns at with me rat 
envisaged will enable them to continue publicati ina exper »¢ np programming would 
give sufficient scope for the recent graduates to commence advanta work init 

publication Although specialized knowledge of the above jin this field. Computa lf tics BM 65 
work would be an advantage, a sound grasp of basic Candidates for bot 
physico-chemical principals is more important its ¢ “lent « h tak 
sear 

The Fundamental Research Dep nent CN ging if Opport ties w tes wit 
new building on the banks of th Thames W tr 

containing the highest standard of coon mdatior ind exper ‘ It PP t 


reply, quoting Ref. W60 61, t Binct of 
Manager, Staff Recruiting and Training. |} and Surs 630 W 68th Street. New York 
Morgan Research Laboratories, 
The Morgan Crucible Co., Ltd.. UNIVERSITY OF WESTERN 
| 


Battersea Church Road, ONTARIO 


London, S.W.11. LONDON, CANADA 
| Apr . ted for tw 


{ UNIVERSITY COLLEGE LONDON 


NIVERSITY OF SHEFFIELD 


9EPARTIMENT OF ELECTRICAI GOWER STREET. WC! sw k \ 
ENGINEERING | DEPARTMENT OF CHEMICAL effect July 1, 1961, te i to « 
Ar tor tw Rescar ENGINEERING Septemt and pit thon insurance 
wships in the Departn Elect h A tired for v Tectiy nsior 
“ t I sca pr t No specialized | Also availat four Teaching Ff wships for 
era tt x 1 chemical back- | 8raduate study in mathemat 
wa and the d sirat Add with two references to Di 
oft tec! } ADT ts sh p Apr t s sh ! be sent to the Secretary partm« { Pure and Applicd Mathematics, Un 
rably ha » PhD. der nginecring or | fr wt further particulars may be obtained, | Y¢Tsity Western Ontar London, Canada 
phy juivalent searct xp 
ilary will be determined in relation to qualifica- | ANIMAL HEALTH TRUSI UNIVERSITY OF READING 
nd exp nce te tang ft R eee graduat nce terimary DEPARTMENT OF CHEMISTRY 
red SSist rogram pplica arc nvited for more e- 
Apt tions sh be sent to the Registrar, the rescarch enter y @ stantsh © expcrimenial 
University, SheMcid. 10 nals, with especial reference to pigs, at the | the thermodynamic properties gases and of 
4 Health Trust, Farm I tock Research uid mixtur Candidat hould have a 


GLASSBLOWER | Cent Stock, Essex. Salary within the scale | gree in chemistry or chemical ‘engincerina or should 
CHEMISTRY DEPARTMENT, QUEEN'S | £650 by £30 to £1,100; point of entry to be de have equ alent qualificat s such as Grad. R.LC 


UNIVERSITY, KINGSTON, ONTARIO termined by age and experienc The post is The nn salary w be not less than £475 
CANADA | superar ated under the F.S.S.1 ner annum depe ne on age and experience. R 
4 Glassblower is required for the Chemistry Further part ars can tx Mained from the | search Assistant will be able to apply to register 


Department. Salary according to qualifications | Screntit Director Anima Health Trust 14 | for a higher deerce 
Please write. including two recommendations, | Ashicy Place. London, S.W.1, to whom applica- Applicat s sh d be sent as soon as possib 
» Dr. J. K. N. Jones tions should be addressed to the Bursar, the University, Reading 


to 
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he Principal, College of Techno- 
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NEW ZEALAND 
EDUCATION DEPARTMENT 


invited for the tollow:ne 
New Zealand School of 


Applications are 
positions at the 
Pharmacy 


SENIOR TUTOR OR TUTOR IN 
PHARMACEUTICS 

Applicants should possess a degree or 
registrable qualification pharmacy and 
have had expe A post- 
graduate qu: research e¢x- 
perience would be an advantage 
The appointee 
ve caching in 


addit 
will be 
pharmaceutk 
particularly responsible for 
pharmaceutical microbiology 


TUTOR OR ASSISTANT TUTOR IN 
PHARMACOGNOSY 
Applicants 
registrable qualificat pharmacy 
postgraduate qualificauon, teaching 
search exper would be an 
sdvantage iPppointee w 
sible for all teaching in Pharmacognosy 
and should © be prepared to 
he teaching pharmaceutics 


should possess a degree 


in 


assist with 


SENIOR TUTOR OR TUTOR IN 
PHARMACEUTICAL CHEMISTRY 
Applicants should possess a degree r re 
had teaching ex- 
The ability » teach pharma 
add nal advantage 
April 1, 1961) 


range £1,514 


wuld preferably have 
rence 


£1,515 
£910 


ind fe 


NATURE 


UNIVERSITY 
DEPARTMENT 
Applications are 
mtinue a 


OF READING 
OF CHEMISTRY 


ermodynamics 
imperfect gases under the terms of a contract b& 
tween the University and the D.S.LR 
should have experienc { resear 
chemistry r chemi 
y have tak 
s The app 
the first nstance 
¢ is likely to be res 
The commencing 
£800 per Jependir 
and experience { the 
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Research Chemist 
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CENTRAL ELECTRICITY GENERATING 
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SCIENCE 
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LONDON HOSPITAL. WHITECHAPEL 
r 


*hysics Department 


in 
phys ix i 
therapy as well as 
and regional film badec 
available for 
ties for develop- 


mmical assistance in 


1” to run the spital 
an is 

»portun 

udes 

yp. Salary: £1,300 
Applications with the 
the House Gevernor by 


AUSTRALIAN NATIONAIT 
UNIVERSITY 


INSTITUTE OF ADN ANCE 
CURTIN SCHOOL O NCAT 
RESEARCH 
FELLOWSHIP IN 
BIOCHEMISTRY 


a Rese 


DIES 


ARCH PHYSICAL 


Department 


UNIVERSITY OF 


vited r th 


MANCHESTER 


THE PATENT OFFICE 


OFFERS SCIENTISTS 
A CAREER WITH AN 
ASSURED FUTURE 

ARY Starting 


£793 two £1,719 ac 
ances in the 


salary i n the 
cording to experi- 
to 2941 alter 
and two £1,324 after 3 to years, 

Starting below these points One 

tion niy (prospects excellent) raises 
naximum to £2.71 Further prospects up 

£4,415 
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membership of 
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cxamina patent 
knowiedge 
mpictely up-to 
inside wiledge of 
ahead of the public 


ne 


give you 


rising to 6 
as to when 
anent and pen- 


Write or telephone for further 
or for a visit to see the work The Super- 
intending Examiner (B. Staff), The Patent 
Office, 25 Southampton Buildings, London, 
W .C.2 Holborn 87°21, Ext. 324 
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experience 
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ze Hospital Medical Scho Denmark Hil! 
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help Applications are post of Assist- | 
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the scale £800 to £950 per annum. with membership | 
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‘ ‘ ‘ tion hr 
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COOXCLYV 


Opportunity at Battelle 


for 


Fundamental 
Research in 
METALLURGY 


programme fundarme esearch 
nuing t «pand 
Now high man t 
! stud on electronic bonding 
fect uctures, mechanisms of deforma 
n and tracture n transi metals He 
‘ na am n and suppo for 
arcas his choosing 
Req iis a Php 1 Meta x with 
cn years res h experience ta 
y nenta r n 
abora ff world-renowned 
nd mica uid competitive 
full benefits programme 
\ Mr. L. G. H 
BATTELLE 
MEMORIAL ENSTITUTE 
SOS King Avenue 
Columbus 1, Obie, U.S.A. 


UNIVERSITY OF 


MELBOURNE 


CHAIR OF MATHEMATICS (R.A.AF 
ACADEMY) 
Apr ns are invited for the atx Chair 
tics Ww be : at the Royal Australian Air 
Acad k, Victoria The Pr 
will be a f off f the University 
x ted 1 research whict 
J of ed cither in the [ er 
n tl A T » both places if appro 
I exp th the Uni 
hould 


000 


tA 


4 4 


SS.1 


per 
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Great 


f appoint 


UNIVERSITY COLLEGE OF 
SWANSEA 


DEPARTM BOTANY 
D Ar dt 
xr 7 
t r 
t 
rch A tant Apr ats sh be 
, B t y h er t this y ar 
p t Prof r in 
tan ance a yn 
t of and tissue t sand inr h 
these tures Salary in the range +500 
» of per annum 
I ther particulars ‘ he obtained from the 
trar, University ¢ ea Singleton Park 
yunsea, by whom applications (six copies), must 
d not later than Saturday, May 13, 1961 
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NATURE 


AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 
SENIOR LECTURER /LECTURER 

INT 


HE 
SCHOOL OF MATHEMATICS 


The University invites applications for appornt- 
ment to the position of Senior Lecturer / Lecturer 
n the Department of Statistics of the Schoo! of 
Mathematics at Kensington Salary Lecturer 
£41,766 range £A.2.471 per annum : Senior Lec- 
turer £A 2,586 range £A.3.0%6 per annum 
Commencing salary according to qualifications 
and experience Applicants for position of 
I rer must possess a degree honours in 
mathematics oO equivalent qu tions for 
Ippointment as Lecturer applicants must 
ess a high ce equivalent qualifica- 

Previous h expernence would be an 
advantage Sut t passing a medical cxam 
1a appon “ be cligible to contribute to 
he State Superannuation Fu First ass ship 

ure Sydn f appointe family will be 

sid Appointe b for 12 months 
ty ave ful salary atte 

I pies f applicatio 

umes of tw ecs, should be 
Agent-General tor New 
Strand, London, W and 

a ma the Appo nin 

ty f New South Wales, Box 1, PO 
ton, N.S.W before April 30, 1961 


BRADFORD INSTITUTE OF 


TECHNOLOGY 


The mtinued expansion of work of the 
Institut particularly im courses the Diploma 
n Technology, has created additional vacancies 
n the various departments and applications ar 

wited for the posts of 

Senior Lectu n Mechanical Engineering 
Mathematics Ph Chemica Engineering 
I rical Enginecring, Pharmaceutics, Pharmaco 

ay, Pharmacognosy, Text Physics 

Le ers in Physical Chemistry Mechanica 
Engineering Mathematics Ph s Chemica 
Engineering, I rical Engin g. Pharmaccu 

Pharm Chemistry ‘ 

Pharma inting, 1oOmics, Govern 

« Hist Philosophy f Science, Pro 
duction, Man 1 Work Stud 

Adequate i given undertake rr 
sear nd nical ssistance and 

Staff are enc ized 

>» dev p ind contacts and to undertak 
ns 4 work in industry and ma n tees 


r research ex may 
k fixing mmencine 
I h nd T f application 

na « " ij from the R rar (Dep ) 
I Bra 1 Inst e of Technol Bradford 

HENRY PATTEN 
Clerk the Governors 
LIVERPOOL 

r the posts 


it for T j tw 
rther years The h er of th pointment Ww 
t port f her 
Ap ts should J a g00d honours degree in 
t y Th vlary tor tf first year Ww 
Ant n atin age t ty. qualifica 
s a xp together wit the names of 
wo ref s, should be r ed by the Registrar 
t t! 10 1961 tinge reference 
CV N 
LABORATORY TECHNICIAN (GRADE IID 
vired for th Department of Physiologica 
Ch trv t rssist with in practical phys 
ey nJ xpcrimental work Salar sca 
490 by £20 to £550 (bar) £600 by £25 to £6 
with polements of £30 or £25 per annum for 
sppropriate qualifications —Further particulars 
from the Assistant Bursar. the University, Reading 


March 25, 196] 


PH 


Q response to the rising volume of world 
scientific literature Its two monthly publi- 
cations Physics Abstracts and Electri- 
cal Engineering Abstracts are the largest 
British reference periodicals in their ficld, 
and are expanding at an average annua! rate 
of nearly 10 per cent The positions offered 
will suit those with an interest in the inter- 
national literature of science and engineer- 
ing, and a taste for concise writing and 
wderly arrangement Applicants should 
have a good basic knowledge of their sub- 
ject (honours degree, Graduate LEE. or 
equivalent): other qualifications Canguages, 
specialized experience) will receive due 
recognition. Commencing salary within the 
range £800 to £1,200, according to age, 
qualifications and experience. Contributory 
Pension Scheme 

Apply The Institution of Electrical En- 
gineers, Savoy Place, W.C.2 (COV 1871) or 
call for informal interview 


“SCIENCE ABSTRACTS" 
LEC TRICAL 
STAFF 


iS Increasing 
YSICS AND 
EDITORIAL 


BATTERSEA COLLEGE 


OF 
TECHNOLOGY 


‘A COLLEGE OF ADVANCED 
TECHNOLOGY) 


READER AND LECTURER IN METAL 
PHYSICS OR LOW TEMPERATURE PHYSICS 

Applications are invited for the posts of Reader 
und Lecturer or Assistant | urer in the Physics 
Department Preference be given to candi 
fates with terests th ysics of metals or of 
yw tem re but ap tments will not neces 


it his field Appomiumen: 

r assistant lectureship will be mad 

‘ ficat $ and experience Salar, 

scales: Read £1.838 to £2,151 ; Lecturer, £1,408 

to £1,601 Assistant Lecturer, £1,023 to £1,486 

(including tull allowances for good honours degree 

and training) 

Further particulars may be obtained from the 

Clerk to the Gov Body, Battersea College 
{ Technology, I S.W.11 


NEW ZEALAND 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 
App t S ar vited f the undermentioned 
acancy 
Vacan N §49—Plant Breede Tobacco Re 
search Station, Riwaka Tt alification desired 
fort posit t legree in science 
t The St neerned with al! 
aspects of th flue-cured tobacco 
ind ur t w id be required 
to tak phases of the work He 
g i the breeding of 
my ! wit trent mphasis on 
ser Th fler ws at Apr 


Lol 


GHBOROUGH COLLEGE OI 


TECHNOLOGY 

LEICESTERSHIRE 
DEPARTMENT OF 

ENGINEERING 


FRICAI 


ations are invited for a Research Fellow- 
work instrum tation and telemetering 
y al measurements on athictes The 
ship ist able f pt three years at an 

f £750 with ntributory super 

scheme Some tutorial work or labora 
ipervision may be undertaken, for which 
nal pa t is made 

ati rms may be obtained from th 
ni if. Quoting reference 20/AF/2 
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| 

‘ Lecturer or Lecturer in Dental Biochemistry at | ; Au 
reest lan initial salary within tt rang 800 to £1.4 
rcgard The salary w be sad | fica S and « An itstanding heer 
sup xper the s stul vdidat Applica- | erat Pas St 

Further particulat conditions | p to £165 each for the appointee and his 
Further ¢ ’ ‘ gether with the names of three referees, should be | . nd pro rata for deper « children will b “aN 

y he Secretary, Associa tha 30 61, by the | - 

Com : paid. Incider xpens Up to £35 for a single 
; aad R trar, from whom further part rs may ! 1 €100 for a married man can be claimed aes 
Gordon Square, W.C.1. Applicat bt 4. Quoting reference CV/N. (bd) Resear pers can be claime 
! London, on May 15, 19¢ re rt t of taking pers ffects to New = 
Australia y Assistant Dental B nistry to pursue in- | 
ane nat s into t tat sm of ne and teeth. } Application forms and further details are avail eyed 
he pn tment will commence i September } ert 
| at from 1 High 1 ner for New Zea 
lar 415 Strand, Lond W.C.2, with whom 

| app se on April 22, 1961. Pleas 
yuote referen B.13/18'2 when inquiring 

| 
} Ap 
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Fel 
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NATURE 


BEECHAM GROUP 
RESEARCH SCIENTISI 


nt prospects is 


clivily 


NOTTINGHAM NO 
MANAGEMENT 


n irc 


2 HOSPITAI 

COMMITTEE 

m persons bh 
he A.R.LC., f 
hemist within 


h 


£1,°00 per 
x 


lames and addresses 


J. H. HARGREAVES 


Secretary 


Group 


Nottingham 


Iding an 


be sent to the undersigned as soon 


COCCXCY 


PILKINGION BROTHERS LIMITED 


require an 


ELECTRICAL ENGINEER 
High Voltage I 
sing powe requency and im 

yn test voltages of up 
k\ ind 2 k\ respecuvely 
ramme research and 
ne » toughened glass 

progress 


harge abora 


ry mp 
pulse test s 


1,300 


qualifications, 


THE METAL BOX COMPANY LIMITED 


RESEARCH DEPARTMENT 
INFORMATION DIVISION 


Appl 


GRADUATE CHEMIST AND 
SENIOR TECHNICIAN 


i i 


QUEENSLAND INSTITL 


MEDICAI 
BRISBANE, 


ns ar 


RESEARCH 


AUSTRALIA 
! for the po 


OF 


prehensis 
hou 


date 


than term appointees 
the 
verally 
wil 
mence 
1961 
Applications 
Agent-Gencral 


duty as carly 


1941 
and 
niending 


forms and 


close, on April 
for Queensland, 409 
Strand, London, W.C.2, from whom 
applicants should obtain application 
further information 


ISOTOPE APPLICATIONS UNIT, WAN- 
tage. Berks, of the National Chemical Laboratory 
requires Scientific Officer to undertake chemical 
research using radioactive isotopes into problems 
of other D.S.L.R. and industrial Research Associa 
tion Laboratories. Duties involve visits to labora- 
tories in various parts of the yuntry, ultimately 
in an advisory capacity Qualifications: first- 
second-class honours degree in chemistry or equiva- 
lent, preferably with few years posteraduate re 
search experience Salary scale £717 to £1,186 
Prospects of promotion in mid-thirtics to Principal 
Scientific Officer (£1,666 to £2.368).—Forms from 
Ministry of abour, Technical and Scientific 
Register (K), 26 King Street, London, S.W.1 
quoting ref. F.138/1A Closing date April 8, 
196 


or 


fications 
vanced Level 


in advantage 


iragerr 
r approved pr 


£650 
ons 


and 


range of 
qualificat 


the 


to age 


writing to 


partment, 
Box Company 
Westfields 


Limited 
Road, 


enuc 


NATIONAL INSTITUTE FOR 


RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 
e for a physiol 
and experience 
tion, in a 
and physiologica 
with partic 
iw ve 


zook 
field of 
investi- 
properties 
ular reference 
a study 
rileagues 
lity of 
in fractions 
from it 300d research 
and the post offers 
for a scientist who 
bearing on this highly 
The candidate will be 
ate and carry out work on the 
side of the investigation 
Applicants 
OF Physiology 
pointment would 


gist or 
the 
smal! unit 


to 


| spermatozoa 
which can be separated 
facilites are available 
attractive opportunity 

to work in J 


a field 
blem 


expected to 
Physiological 


pr 


Should have a good degree in 

preferably with Ph.D. Ap- 
for three years in the first 
nstance, salary in accordance with experience and 
qualifications Applications to the Secretary, 
National Institute for Research in Dairying, Shin- 
field, Reading, Berks. Quote ref. 61/2 


be 


MANSFIELD HOSPITAL 
MANAGEMENT COMMITTEE 
Whole-time Biochemist (non-resident) required 
for hospital biochemical work in the Mansfield 
Area Pathology Service. The salary is that of 
the N.H.S. Basic Grade with a maximum of £1,035 
per annum, the commencing salary being depen- 

dent upon qualifications and experience 
Applications to Hospital Secretary, King’s Mill 


Sutton-in-Ashficld, Notts 


iry should be 


Recru 
mited, 
te 


tment) 


OF SHEFFIELD 


1 for follow 
Techn 


the 


UNIVERSITY 
Applicat ar 


a 


nae posi 
ns it r f Fuel 


ogy and 


work on the 
with the object 


the gap between fundamental! 
Salary for 

and = experience 
1 honours degree in 
cs, mechanical engin- 
or fuel technology 
Further part be obtained from Pro- 

M. W ne University, St. George's 
Sheffield 1, to whom applications should 
as as possible 


iging 


pra 


I cations 


ssor 
quare 


sent 


HILL 


soon 


FARMING RESEARCH 
ORGANIZATION 


nvited from graduates (male 
expecting to graduate 
Head of the Scientific 
Organization's head- 
fates should have 
as a principal 
The appoint 
Experimenta! 
grade, accord- 


ns 
or trom 
a vacancy 


Applicat are 
thos« 
as 
the 
Cand 
tistics 
irse 
the Assistant 
rimental Officer 
the appropriate salary scales 
Assistant Experimental Officer, 
£983 per annum ; Experimental 
£1,336 per annum 
and application forms may 
the Secretary of the Organiza- 
n Place, Edinburgh, 12 
cations is April 17, 1961 


| UNIVERSITY COLLEGE OF 
| 


SWANSEA 

Applications are invited from suitably qualified 
Assistant Lectureship or Lecture- 
Salary scales: Lecture- 
annum ; Assistant Lec- 
per annum F.SS.U 
lowances 
h« 

‘ollege 


} candidates for an 
ship in Pure Mathematics 
| Ships, £1,050 to £1,850 per 
| tureships, i800 to £950 
and family al 

Further particulars can 
Registrar, niversity Singleton Park, 
Swansea, by whom applicat (six copies) must 
received not later than Saturday, April 29, 


benefits 
obtained from the 


ns 
he 


1961 


THE LONDON HOSPITAL, WHITECHAPEL, 
E.1, has vacancy in their Physics Department for 
a Physicist in the Basic Grade Applicants should 
have an honours degree physics but previous 
experience of hospital physics is not essential 
The work is chiefly on radiation physics applied 
to radiotherapy but there will be opportunities to 
gain expericnce in the applications of radioisotopes 
in medicine and also to participate in development 
j}and research Salary £670 to £1,200 Applica- 
| tions with the names of two referees to the House 
| Govern 


— 
(can | 
Applicatiommame: invite 
appropriate science degre 
} the appointment of Senior he 
| Nottingham No. 2 Group f The 
mae A An opportunity with excel __ | Person appointed w work under the direction of 
ng y in nutri j the Chemical Patt gist at the City Hospital 
graduate (first- or second-class } tory Salary scale £1,250 to annum 
oe are h ) ) sought with experience ne | Applications, stating nd quali- 
mor the followine feids [ficauons, with th¢ of two 
B as possible 
ee A post luate qualification is d t | Sherwood Hospital, 
t propriate “ be ar Applications, stating agc, 
experi 1 present 
Research Unit at Brentford an 
t w t Manager Pers el Officer (Graduate 
t tf the Pilking B si 
St. Helens, Lancash 
\ t fu fetails of | 
float ul and tir G@ications are invited for the posit 
d be ressed to f 
i 
Pet Cont R am Grouy | 
| 1 @ team serving scientific and technica iS n 
ay | staff Duties ] de the preparation f | (1) a Research Fellowship, for 
ae ae abstracts and summaries from the literature } study of the Propertic f Flames 
swering techni nquirics | (2) a Research Fe wship or Bursary, according 
pee \ Se t | | to experience, for work on the Aerodynamics of 
i! vl ry t available for suit | experience in information work |} Flames and B Comt 1 Chambers The 
eee p s who have cither graduated in Ch ary | S Not essential but applicants s d have a | person appointed w be “a member of a team 
had | road technica ackground and must be | investigating problems concerning the mbustion ; 
tory Selected apr pab presenting information a tely of 1 with special reference t applications 
La pene , ' ' ' d to ser with t | n science or technology at Ad | The Department of Fue! Technology and Chemi 
1 of tw | standard, or above, would bc a! Engineering ha ently taken over newly 
if ! be sent first | built and equipped laboratorics in which work is 
2 pe 1 to the Works Director. Ivon The position affords an opportunity to | pr r_of bustion 
ed. P.O. B 144. New P Pursue a career in a growing profession of 
Pit as New 7 1. Following 1 pt of such inquiries ncereasing nportance a ent k 
‘ h information as pos will t given to study fo fes- 
; ec. marital status, qualifications and sional qualifications 
with te made for tater. Starting salary in 
view in the United K (p rably in May) | according =z. 
when the M D tor will sitine | sperience f 
England Ing ulvised of time and 
place of interview Picase apply in he 
Ikon Watkins Limitcd is a New Zealand Ref. A.W., 
chemica > y fers ties Research 
to graduates and tech INS With eXperience | Tt Metal 
in chemical lustry Kenda \ 
Acton, W.3. or 
Application in sition f 
Director of the above Ins Ihe duties are 
Ca on ee 1) to direct research work and control research 
| staff of tt Institut yt tinue to develop | 
and sing of Institute 
lo almost entirely in the 
ficld of communicable discase The salary is 
ec i £4.4,583 per annum Tenure is for seven years ¢ 
with e bility for reapp t it Technical and 
Pa such as the 
blic Servic 
d to com 
‘ r August é 
| 
ae 


ecexevi 


PROGRESSIVE 
PHARMACEUTICAL COMPANY 
n “ C hesh re requires a Chemist 
(Hor work on owr 

fresear 
d require 
naw de rar 
h the deve 


armacculicals 


USA 
OF ALABAMA MEDICAL 
SCHOOL 
GENERAL BIOCHEMIST 


if Gastr 


UNIVERSITY 


requir 


in $7.000 per a 


MEDICAL TECHNICIAN 
i t in required for Gastr 
Laboratories with specia 
’ ‘ t pepsin). s 


Research 


enter 
terest n 
how 


exper 


esearch 


uld be addressed to 
witz, M.D 
f Gastroenterology 
Alabama Medical Center, 
Birr Alabama 


wham 


NORTH OF SCOTLAND COLLEGE 
OF AGRICULTURE 
Applications are invited for the post 
ant Advisory Officer in the Bacteriology 
ment Applicants should have a degree 
preferably with hon r equivalent 
in riculture or d na with bacteri 
the end of the present 
session will ynsidered Appointment wil 
be to one of the following salary scales: Grade III 
£1,004 two £1,570 per annum (National) 
1Va, £738 to £993 per annum (National) ; 
IVb. £718 to £993 per annum (National) 
person appointed will be required to take up duty 
in July/August next and will assist with the Ad- 
visory and Investigational work of the Department 
Some lecturing to Diploma students may also be 
required Superannuation scheme Medical ex- 
amination 
Forms of application may be obtained from the 
Secretary of the College. 41} Union Strect 
Aberdeen, with whom applications should be 
lodged not later than April 29, 1961 


of Assist- 
Depart- 
n science 
Graduates 
ory and 


urs 
i u ary 
students graduating at 


also be 


UNIVERSITY OF SYDNEY 
LECTURESHIP IN HISTOLOGY AND 
EMBRYOLOGY 

Applications are invited for the above-ment oned 
position The salary for a Lecturer is within the 
ranee £4.1.730 by £A4.105 to £A4.2.435 per annum 
plus st of living adjustments (at present £A.35 
per annum) and wil! be subject to deductions under 
the State Superannuation Act The 
ary will be fixed rding to the qualificat 
ft uccessfu ant. t 
sing Scheme in cases ap- 

and its Bankers, marricd 
oans to purchase a house 
and information as to 
be obtained from 
niversities of the British 
Square London 
Australia and 


commencing 
ns 


sa 
and experience applic nder 


the Staff Members’ 


may the 
ft 
rdon 


ose, in 


MOREDUN INSTITUTE 
EDINBURGH 


rc in virus d 


Officer « Officer, according 
qualification and nce 
Secretary. Animal Dis 


Apply 
eases Research ox », Moredun Institute 


Gilmerton 


| 
| 


NATURE 


MIDDLESEX HOSPITAL MEDICAL 


SCHOO! 
OF BIOLOGY 
TO MEDICINE 

nv i for the post of Assist- 

niment 

andi- 

n the teaching 

and postgraduate students, 
t flered for fr 


candidat 


DEPARTMENT AS APPLIED 


an tu in the partn 
cessfu 


) participat 


further particulars can 


MANCHESTER COLLEGE OF 


SCIENCE AND TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THEI 
UNIVERSITY OF MANCHESTER) 
Anim t of 
TURER IN 


ENGINEERING 


4 


ANDREWS 
a Senior Lectureship 
Department of 


OF SI 
ications 
1 Engineering. in 
Electrical Engineering, Queen's College, Dundee 
to commence not later than October 1, 1961 
Candidates should possess at least a good honours 
fegree in electrical engineering or physics 
able experience in teaching and resea 
with a interest in elect 

Salary scal £1,925 by £75 to £2,425. 
family allowance. Grant towards furniture removal 
expenses 

Applications (six copies), containing the names 
of three referees, to the undernoted, from whom 
further particulars may be obtained, not later than 


April 22, 1961 


UNIVERSITY 


th 
ca 


special 


PATRICK CUMMING, 
Joint Clerk to the University Court 
Queen's College, Dundee 


THE DISTILLERS COMPANY LIMITED 


RUBBER TECHNOLOGIST 


The 
a Rubber 
Glamorgan 
Division 

The duties at Barry involve techni- 
cal service work, particularly the im- 
provement of the propertics of 
rubber compositions by the addition 
of synthet resins The man ap- 
pointed w have me or more 
assistants as required 


Company has a vacancy for 
Technologist at the Barry 
factory of the Plastics 


not over 35, 
at least four years’ practi- 
n the rubber indus- 

d hold a qualifica- 

n of the Rubber 
juivalent pro- 

¢ required techno- 
candidates hold- 

in Chemistry will be 


lidates, aged 


and 


Write : 
STAFF MANAGER. 
THE DISTILLERS COMPANY LIMITED 
21/22 BOLTON STREET 
LONDON, W.1. 


Quote Ref. 15/61.N 


March 25. 1961 


DIRECTOR OF THE ROYAL 

SCOTTISH MUSEUM 
EDINBURGH 

Ms are invited for this pension- 

(salary 23,350 which will be 

1 Oct rl The Museum 

ses Departments Art Ethno- 

Natural History inclogy, and 

j ries tor perman- 

a new lecture 


Applicat 
post 


n) must be at 
must have 

im admin- 
ferably 


f the 


OF CAMBRIDGI 


NIVERSI 


are inv | 


COLLEGE OF SCIENCE 
HNOLOGY 


for 


IMPERIAI 
AND TEC 

Applications ar Wit 

Mincral Technol 

£1,850 px 

per ann 

ances and 

candidate wil 

hargee of a co chemical ar 

ing principles gas-solid pre 

cesses for the t of ores and minerals, in 

cluding leaching, drying and roasting. He shouki 

also be qualified to conduct and supervise research 

in this field 
Applications, 

and experience 

College of Sci 

S.W.7 


£60 


with full details of qualifications 
to Dr. M. G. Fleming, Imperia! 
xce and Technology, London, 


UNIVERSITY COLLEGE 
ADDIS ABABA 
ETHIOPIA 

Lecturers in Accounting, English Language and 
Literature, Geography, Pharmacy, Biochemistry, 
Inorganic Chemistry, Botany Mathematics, 
Physics, Statistics, Zoology (Comparative 
Anatomy). Annual net salary £1,741 to £2,500 
according to qualifications and teaching experience. 
Accommodation and passage 

Apply to President, University College, P.O.B. 
399. Addis Ababa. Ethiopia 


UNIVERSITY OF CAMBRIDGE 
SCHOOL OF AGRICULTURE 

Applications are invited for the post of research 
biochemist to join a team investigating the effects 
of heat treatment on nutritional availability of the 
imino acids in the prot of foods Qualifica- 
tions should include postgraduate research experi- 
ence in the ficids of protein chemistry or nutrition. 
The post is tenable for a maximum period of five 
years. Salary equivalent to University scales and 
in accordance with age, qualifications and experi 
ence 

Applications, 
fate’s qualificati 
the names and addresses of 
be sent to the Secretary, School 
Downing Street. Cambridge, to 
later than April 1961 


UNIVERSITY OF 
Appl 


ns 


giving full details of the candi- 
ms and expericnce, together with 
three referces, should 
of Agriculture. 
reach him not 


ANDREWS 
the post of Re- 
Laboratories of 
Laboratory, St 


ST. 
i for 


elicome 


are invite 
search Assistant in the W 
Pharmacology, the Gatty Marine 
Andrews. Candidates should be suitably qualified 
n b v pharmacology or zoology for 
work on thyroid metabolism of lower vertebrates. 
suitable candidates may register for a higher de- 
Salary scale £700 to £800 ; appointment for 
three ye first instance 

Applicat with names of three referees 
should be lodged. not later than March 31, 1961, 
with the Joint Clerk to the University Court, 
College Gate. St. Andrews 


erec 
ars in th 


| 
| 
| 
pre-medic 
| of pre-me 
amp pr ll G 
me | search Preference w c given to e 
cluding gical materials | with research experience in some field of experi- a : one 
Lupe ta rn analytical techniques | mental z wy = == 
nm s (mer or 
" i be an advantag The post is per Applicat n triplicate and with the names of | er ae —s M cn 8 i eel 
ma pens ible, and offers rea eres! | two referees, should be made before July 1, 1961, | 
ght ma to the Secretary, Department of Biology as Applied | 
2 0 years to Medicit Middlesex Hospital Medical School 
A atior should be submitted London, from whon ‘ 
im she fi ! with which the Muscum is 
fidence Write Box N 959, T. G Write Secretary (Establishment), Scottish 
Scott and Son, Ltd., 1 Clement's Inn, Lon Education Department, St. Andrew's Gouse 
lon, | ah, 1, for apr form and fur- 
ther particulars date Apr 17 
1961 
ADT a I “ip in 
| Civ Enginecring, with the title and status of App! ‘SS rsity 
Riochenist =r gy Re I rer in the Univers Manches er. Gx Demonstratorship in B any, W he rec refer eG 
search Laboratorics wi t al interest in gastr re rch fa ties are ava ¢ in Hydraulics. § ence » Cytology and Gen s rom © ber B, ie 
secretion ctrolytes, pepsin), small bowel absorp | Mechanic Highway Engineering ind Pub 146 Pensionab 1 scale £900 by £50 
t end lipid analysis Research experience essen- | Health Engineering ipplicants should hav a #1.1° ‘us ch wances 
ual. Starting salary according to experience, but vecial imteres ? f these branches or an Further par ilars n Dr. C. B. Goodhar ay 
would not t De m i { subject. (Structural Engincering is covered | Muscum of 4 zy, Downing Stre Cambridac DA 
P na parat j irtment Salary, according | > whom applications must be sent by April 17, - 
qualifications and expe nee, in the scale £1,05( 1961 
F.SS.U. Family allowances | 
= Conditions f apr niment and form of app i 
eneorpuos & mn may t ained from the Registrar, Th 
eace Manchester ( f Scien and Technology 
Manchester, 1! Th ust dav for the receipt of 
applications is Saturday Ann! 29. 1961 
| | 
| 
| 
— 
| 
| 
| 
| 
Ca 
ae 
| try They iP 
tion of th 2 
vided they 
logical exp 
ing 
considered 
| 
Research w Experience 
Scientifi 
As 


March 25, 1961 


UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ZOOLOGY 
Applications are ivited for the post of 
ant in the Departm f Zoology Salary 
2800 by £50 ( i with supera 
tion benefit an ta a ince where 


AsSsist- 


scale 


CHARLES H. STEWART 
Secretary t n 


th 
vers 


HOSPITAI 


CITY GEN 
SH 


ERAI 


PHYSICAL CHEMISTS 


rch prog it scop 


. the 
our and 
Station 


Paint 
Research 
Middlesex 


UNIVERSITY COLLEGE OF 
SOUTH WALES AND 
MONMOUTHSHIRI 

Post-doctoral Fellowship available for a _ bio- 
chemist or an r chemist with biological 
interests The Ik will work with K. S 
Dodgson on the mistry and biochemistry of 
hydroxylated amino acids and related compounds 
Appointment will be for one year in the first 
instance with a possibility of renewal for a further 
two years. Salary up to £1,000 per annum 

Applications to be sent before Apri! 21 to the 
Professor of Biochemistry, University College 
Newport Road, Cardiff. 


ONTARIO VETERINARY 
COLLEGE 
GUELPH, ONTARIO, CANADA 
Applications are invited for an appointment as 
an Assistant or Associate Professor in Pharmaco- 
logy Applicants should have a Ph.D. and teach 
ing experience candidate will lecture to 
undergraduate postgrad Students in 
pharmacology undertake re- 
search in some 
A curriculun 
addressed to Dr 
Head, Department 


ritish 
Manufacturers. 
Waldergrave Road, Teddington, 


and 


sate 


es shot 


ESSEX COLLEGE 
ASSUMPTION UNIVERSITY OF 
WINDSOR, ONTARIO, 
The Department of Physics it 
for the |{ wing appointn 
mental one Th ‘ 


WINDSOR 
ANADA 


sts 


Th 


rank an 
and =expericnece 
than $7,000 at 


salary will not Ph.D 


be less 

el 

Inquiries should be addressed to the Chairman 
Department of Physics, Assumption University of 
Windsor 


NATURE 


LIVERPOOL 
for the post of Assist 
turer for work at the t 

Observatory Preterer 

with an hon 
will be 


UNIVERSITY OF 
| Applications are invited 
er or Le 


within the 


al salary 


1s app 


rence C\ 


UNIVERSITY COLLEGE 
SOUTH WALES AND 
\ION MOUTHSHIREI 
the Department 


EVANS 
Registrar 


ESSEX COLLEGE 
MPTION UNIVERSITY OF WINDSOR 
WINDSOR, ONTARIO, CANADA 
The Department of Physics offers Gra 
Assistantst to candidates wishing to 


ASSI 


Phys 


UNIVERSITY 
DEPARTMENT 


OF ALBERTA 
OP CHEMISTRY 
TEACHING ASSISTANTSHIPS 
$2.200 w for eight months are open to 
ualihes eeding to advanced dearees 
Vine h f laboratory instruction 
RTammes in analyti 
and theoretica 


QUEEN MARY COLLEGI 
UNIVERSITY OF LONDON) 


are vited for appointme 


een Mary 


1, to be returned by 


OLDCHURCH HOSPITAL 
ROMFORD, ESSEX 


(709 Beds) 
RADIOTHERAPY DEPARTMENT 

Senior Technician or Technician required for the 
above Department. Duties include Physics Work 
shop, Isotope Laboratory, Radium and Mouk 
Room work Instrument or Physics Workshor 
“xperrence essentuia Salary £570 to £710 per 
annum ; senior grade, £710 to £905 per annun 
would be applicable to suitably qualified person 

Applications, quoting Ref. 17/39, giving fu! 
fetails, including age and experience, together witt 
names of two referees and/or copy of testimoma!: 
o the Group Secretary, Romford H.M.C., Old 
hurch Road Romford 


BOTANIC GARDENS KEW 
Pensionable post for man or 
March 1, 1961, with sound 
general education and practical and theoretical 
knowledge of horticulture N.D.H. or unive 
degree in appropriate subjects an advantage 
ference given to those trained in Botanic 
similar Institutions who have had experience in 
of staff. Starting £804 (487 
or equivalent) at £914 (£98F 
r equivalent) at over, rising 
scales under review House pro 
yn, Burline- 
application form 
April 13, 1961 


ROYAL 
Assistant Curator 


woman at Icast 25 on 


28 


losing date 


Gunning, Head 
ersity of Alberta, 


DEPARTMENT, UNIVERSITY 


ppl ' s are invited for the 


CHEMISTRY 
ampton 


LE) REQUIRED FOR 


TECHNICIAN (FEMAI 
Physics Laborat Salary at 


xpan 


2 on ob 
Particu 
Road, Hos 


Further 
Hey 


ARCH CHEMIST 
ww alloys and compounds of 
Ih include investigation of 
ratory and pilot plant scale 

An intere t an methods would be 
an advant spectrophotometric 
methods are routine use 

Plicants should have at icast 

honours degree or equivalent, but 

Originality are more important than 

previous research experience Starting salary ap- 
proximately £1,000 per annum Three weeks’ 
anr liday A pension scheme is in operation 
—Apply to London and Scandinavian Metallurgica 
Co. Ltd., Fullerton Road, Rotherham, Yorkshire 


ASSISTANT TO THE CHIEF 
ENGINEER 
Painton & Co. Ltd., 


WANTED BY FIRM 


RESE 
the rarer“ 
metais 


treatment 


manufacturers of high 
quality components for the Electronics Industry, 
are expanding their activities and wish to appoint 
an Assistant to the Chief Engineer. Applicants 
must be graduates in physics or electrical engineer 
ig, have experience in the design and develop- 
electronic components and be able to 
carry executive authority This is a staff appoint- 
ment with superannuation scheme 

Applications to the Personnel 

Northampton 


men of 


Officer, Kings- 


CHARING 


has 


CROSS GROUP OF HOSPITALS 
vacancy for a Physicist (Principal Grade) in 
R therapy Department Salary 1 the sca 
£2.125 plus ndon w iting W rite 
two names and addresses f ference, t 
Governor (A), Charing I H 

Closing date April 5 

VETERINARY RESEARCH 
Officers Assistant Veterir Investigatior 
Offi 


to 


spital 


requ'red 
Presen 
salary 
Promotion 
Commission 

WwW 


130-173-265 /61. Early 


r app 


app.i- 


TECHNICIAN REQUIRED FOR 
Department of Pathology, 
f Medicine IM.LT 


e desirable 


SENIOR 


laboratory 


Health 
ng two referees 
Pathology 


Service 
to Steward and 
Department, Royal 


BIOCHEMIST. A MALE GRADUATE WITH 
some years experience is required by the Research 
Laboratories of the British Drug Houses Ltd The 
work is neerned main'y with the identification 
and of « *tabolit and with aspects of 
mpany offers good con 
a Superannuation Fund with 
and Profit Sharing Scheme 
with full details, to Personne 
HAC VP. the British Drug Houses 


assay 


Manager, 
Ltd., Graham Street 


| 
I 
Py ee i be given to cam d 
| Be nat to an M physics Stir uf $2.000 
: Tee able I ally re yca with | range £800 to £1.25 t Te Jing to | for cight months, depending on qualifications and 
ecw two possible annual extensions The Assistant iz jualifications and experience dutics in the department There is a possibility 
eRy: “ey will be required to help in the general teaching of | Apr sitions, Stating age, academic qualifications {f additional income during the summer months 
Pu ea | the Department, and w ha ample faciliues for | and t together with the names of three | At present research is proceeding in beta-ray 
research refer sh ibe r ived not later than April 4 spectroscopy. optical pumping ecular col 
Rane ee Further particulars may b bta 1 from the " the Registrar, from whom further par sion p lems, and electromagnetic interaction 
ndersigned, with wh pr (six pies), t rs th may be n shock waves 
| 
g it an two referees, st 1 be lodged | tained. Quoting /N I ries should be addressed to the Chairman 
| 
4S SOON as bie, and not later than April 15 | Department of Assumption Unversity 
peer 
| 
FFFIELD, jor A age and | 
Applica nmediately for the | quali s from | 
post of Semor Tect G Ot 
Boos. kt tfic Off r™M \ y Unit (Vit j Further particulars may be obtained from the | 
qutere min B12 and f Salary on scale accord Registrar to whom six copies of applications ( aT 
ing gr S Techn taining me f three referees), should be sent y ira 
per to £780: S t of £73 £92 and not later than April 21, 1961 Apply to: Professor Harry E 
da { se { sh rs E.R Department of Chemistry, Uni 
; eee degree or Ass at r Graduate Membership Edmonton, Alberta, Canada 
fee the Royal Institute of Chemistry), or £650 to £925 Cathays Park, SS 
( es ess t ropr science | Cardiff 
deer Wh tions of serv 
Apply fu tails experience Union Car Postdoct 
etc nat ees. to the G Chemistry. Salary £850 to £1,000 per annum ten- 
} for un to thre nn tior 
Hospital Manageme App as RK to three years.—Applications, giving 
ae Comn Ly irs Nether Edge Hospital, inch Fellow in Plant B hemistry in the D cates ‘ { two referces 
ame tt Sheffield. 11 | partment of Botany, whose duties will be to | i be sent to F r R. C. Cookson, The 
‘ jt uversity, S thampt 
i tek | Participate in research on the mechanism phot 
rag ynthesis. Applicants should have a first de 
er r t nd reeearct 
xnericn hemistr mart n th n 
gat sents. et costings Over se of radioactive tracers appointment is for n per 
organic pigments, etc., in surface coatings over a | > | Qualifications G.C_E evel in physics and 
varicty of substrates Physical chemists are re- a ‘ salary, v mathem Wor 
t with diagnosis and treatment using radioactive is 
earch experien nough ¢ is t ¢s annlicat forms, obtainable from the Regis topes Alternatively Technician-in-Trainine 
tia Salaries will be commensurate with age and Salary ae £440 
ncrience, with F.S.S.l ranauation trar, =Collegee, Mile End Road alary at age 16, £215 rising to £440 pe m. 
experience .U. superannuation April 7 with prospects of promotion to Tec 
Applications ving il details of qualifications nin te 
meets and experience, and the names of two referees lars from Hospital Secretary, Duc ; 
pita 3 ngham 1 
| | 
ere 
| 
| 
+ 
| biochemistry 
ie | qua fication or The 
| rk involves rout ar y in con- 
| 1exion with the Artif Salary in 
\ccordance with N 
tion Applications, quot 
wo Experi- Finance Officer, 
VVSiciSt The Infirma Cardiff 
succes xpected to instruct - ——---- 
; undergraduate and graduate students and devote | F Pe 
fs; aaa a part of their time to research. Preference will | aged at least 23. MR.C.V.S 
CARED be given to candidates with interests in low | and postgraduate experience 
energy nuclear physics. § st sics, or | neies for Research Off 
molecular spectroscop y will | bacteriology, and biochemistr 
depend n -_ but scales £926 (at 23) to £1,26 
prospects. —Writ Cc 
| Bu neton Gardens 
tion form, quoting 
cat on advised | 
3 
+ 
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CCOXNE VIL 


PLASTICS TECHNOLOGIST 


is equ 


UNIVERSITY I 


IVI 
Apt he p 


sar for th 
Marine B 
Ma 


RPOO!I 


st 


ASSISTANT PROFESSOR OF 
PHYSIOLOGY 


THE UNIVERSITY OF 


ALBERTA 
n of Ass 


BEDFORD COLLEGI 
(UNIVERSITY OF LONDON) 
REGENT’S PARK, LONDON, 


POLYTECHNIC 
109 REGENT STREET, LONDON, W.1 
DEPARTMENT OF CHEMISTRY AND 
BIOLOGY 
ATE RESEARCH 
CHEMISTRY 
A limited number of vacancies exist for R 
Students during the beginning September 
25, 1961 Facilities exist for successful candidates 
to study for higher degrees and to undertake part- 
aching of chemistry 
Applications should he 
sible, to the Head of the 
and Biology 


ROWETT RESEARCH 

Applications are invited for a research 
mem in the Pig Section of the Applied 
Department uperannuated 
be in 3 r < ix or Senior Scientific 
Office experience Appli- 
cants sho 1ous experience in research 
although with pigs Salary scales 
(Provin Officer, £717 to £1,186 
per annum enior Scientific Officer, £1,302 to 
£1,604 per mm 


Applications, stating date of birth with particu 
lars of education and experience, and the nam 
of three referees, should be sent to the Secret 

Rowett Research Institute. Bucksburn, Aberdeen 


POSTGRADI IN ORGANIC 


earch 


session 


tme te 
made, as soon as pos- 
Department of Chemistry 


INSTITUTE 


appoint 
Nutrition 
and will 


ann 


NATURE 


NEWCASTLE UPON 
PYNE HOSPITALS 
ROYAL VICTORIA INFIRMARY 
f al S are invited for a post 
in in the Department 


UNITED 


to the House Gov t 
a Infirmary, Newcastle 


ROTHAMSTED EXPERIMENTAI 
STATION 
HARPENDEN, HERTS 
Gra t SiS 


“ 


DAIRY RESEARCH INSTITL 
NEW ZEALAND 


f 


Mr. P. S. R NERD... Shit 
r Reading 


APPLICATIC POST Of 
r Depart 


NS INVITED FOR 
in 


R 


4 VACANCY EXISTS FOR A RESEARCH 
stant in th Rad tope Unit Postgraduate 
work on applications of rt 
ind research 
iss h 


nces 


jand WIDOWERS 


JATE AP 
September 
2.520 for funda- 
Ph.D. degree 
one month vaca 


nuclear react 

vactive nuclei using 400 KV 

accelerator Write Department 
University of Arkansas, Fayetteville, Ark 


March 25. 196] 


A TECHNICIAN IS WHO 
the Final I.M.L 


vaient cXar 


REQUIRED 


KOSSESSCS 


D 


it 


not later than 


MISCELLANEOUS 


SCIENTISTS-TRANSLATORS 
Russian to English 


while 
latest Soviet 
research in your field. GUARAN- 
TEED steady flow of translation 
mur specialty Must have 
ate eXper in 


of the following disciplines: 


Supplement your income 


you Keep abdreast ol 


n 


study rence 


physical 
na, solid 


MURDOCH TRUST 
BENEFIT of INDIGENT BACHELORS 
ver 55 years 

nm the way 

rch of Science 
granted 10 

condit ons 

MESSRS 


For the 


SHEP 
Charlotte 


f particulars apply 
& WEDDERBURN, 
quare, Edinburgh, 2 
STAFFORDSHIRE COUNTY 
COUNCIL FDUCATION 


COMMITTEE 
ORD COLLEGE OF TECHNOLOGY 
nvited for (a) Demonstratk 
at ratories 
laboratory 


STAFI 
Tenders are 


brained from the 


E.M.L. 
ASSISTANT ANALYTICAL 
CHEMIST 
The Emitare Division of E.M.1. Ltd. have 
chemist, male or 
inalysis in connec- 
solvents 


ancy f ng 
to do general 
coatings, resins 


yus indus- 


Manager, 
mited 
Blyth Road 

Hayes, Middlesex 


es), County Educa- 
envelope 
ened at 


Council 


/_TRADE ANNOUNCEMENTS 


BRIGHT'S REMOTE COLD CONTROLLED 
Microtome (cryostat) custom built for producing 
frozen sections for rapid diagnostic thiopsies.— 
Full information on request to Bnght’s Refrigera- 
tor Service Ltd. 399 Portobello Road, London, 
|W.10. LADbroke 4153 


LECTURES AND COURSES 
UNIVERSITY OF SHEFFIELD 


Residential Course on 


SOLID FUEL COMBUSTION 


Fundamental Stud and their 
applications in Practical Problems 
Director of Studies: Professor M. W. Thring 
M.A., F.Inst.F., F.Inst.P., M.1.Chem.E 
of ic] Technology and Chemical 

rsity of Sheffield 
1961 
obtained from the 
Studies, St. John's 
Sheffield 10 (Tele- 


Professor 


Further informat 
Director of Extr 
Crookes 
phone 


amural 


Road 


| 
A Plastics 7 | | biochemical research under the persona! charee of 
Technical | 4 the Professor Apply in writing to the Secretary, 
parimen an expanding of ‘ he Spi 
He Lat f | Instrrute Neurology, the National Hospital 
Nermas Rov » Infirm- | Queen Square, London, W.C.1, ie 
“ evelopmen 
nanut ry, Newcastle, to assist in research on skin | April 8, 1961 
or sew pine y meta sm and scrum protein 
‘ | disturt es in immunological reactions Salary 
ferred slification, and experienc | and Jitions crvice will be those mgree 
- 
esse Exper pr | Apr wo refer should be 
! in mould design in adva Vict 
i work in a field » is # departure fron | i 
Company blis rane pr 
| 
A g Salary up to £1,200 pe annum 
‘ tons conta g t ails | ur 
var jata § iid sent Box 958 xporen ine £578 £983 r £1.057 t 
a t l | 1 ¢ t Ino ‘ ‘ H ‘ rent | 
Lon 4 > ‘ erair 
j nes tw 
| 
Is rane $400 | | mistry (organ norganic 
tf P tary pa ts to | | structural) Phy ton plasni : 
arch staff mist for research on th ta Cry grar I rumentation, 
if 1a 
and tine refer number 260 WOTK t ter Botany Native 
Livert 3, before April 4, 1961. Quoting 
CN N. wed Chinese-Eng tst-translators also 
field Consultants Bureau, 227 W.17 Street, 
| N.Y. 84, N.Y 
‘ ‘ 
September t mum sala $6,500 | ment R R Salary 
per annum w annua n nents Duties 450 1 £720. position on scale dependent upon ail wa 
ramn f rese This Departmen of to Mr. W. A. C. Bullock. Senior 
king a Ce ir Phy gist, and some prefer- | B gist, Repton School, giving full details of | °F aae ae 
“ t ven t andidates with expericnce jualifications and = experience pron 
electron n | Donat 
Inquir for further information are med per 
by the Head f the Department f Physik ‘ 4 # 
Appl cations sh in Je transcripts of r rds 
at n photograph iT lum vitae, and the | Me 
names of three referees, and should be addressed | 21 | — ne 
Medi n niversity of Alberta. | The on 
aca successf candidate will be encouraged to under- 
tak tud lea to a highe Salary 
ling t xperienc has £°S0 by ¢50 to 
£959. — Applications. together with the names of 
| two referees, should be forwarded by April 15, t : Mayr 
The ¢ i honours | S tary. Postgraduate Medical School, Ducane ry — 4 ee 
graduates for two Assistant Lectureships (i) in | Road, W.12 lajor it ae 
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CUMBERLAND EDUCATION UNIVERSITY OF SHEFFIELD AUSTRALIAN NATIONAI 
COMMITTEE POSTGRADUATE COURSE IN UNIVERSITY 
WHITEHAVE OUCATION FURTHER Applications are invited for the above course — larsh 
297% from Honours graduates in either Chemistry, “foll of 
Flatt Walks, Wh. chavcn Telephone 2976 The | 28 follows 
RINCIPAL 5 Nichohos. B.S ARI Biochemistry, Botany, Zoology or Genetics c The John Curtin School of Medical Re 
PRINCIPA RS Ed course, which is of one year duration, will in Student he Der 
NI OF CHE MISTRY voive short lecture courses, training in research | Riochemistr nt "P tho! 
DEPARTME techniques, and research under the direction of 
ONE-DAY SYMPOSIUM The | Chemistry, Microbiology. Physical Biochemistry 
ON ¢ 04:Se by thesis The D.S.LR. bave accepted and Physiology, and in the Inorganic Chemistry 
‘RECENT DEVELOPMENTS IN THE the course as suitable for the ward of Advanced Unie 
ANALYSIS OF METALS” St (b) The Research School of Physical Sciences 
Thursday, May 4, 1961 siving detaila of career, Students may enrol in the Departments of 
MORNING uld ~<a Astronomy, Geophysics, Nuclear Physics and 
C. Isbell, A.Inst.P., Hilger and Bee > — of Microbiology, The (c) The Research Schools of Social Sciences and 
Watts Ltd : : Pacific Studies. Students may enrol to undertake 
wimetric Reagents and their POSTGRADUATE col IRSE IN research in the subjects of Demography, Geo- 
FRIC Hopkin NUC LI AR TE CHNOI OGY {d) School of Genera! Studies Students may 
ums Ltd (CHEMICAL) ‘ | to undertake research in the Departments of 


ERNOON ‘tany, Ch Geolo cS 4 oolo 
ERIC. A.LM,, Reactor DEPARTMENT OF CHEMICAL 
M., ct - : research Scholars are expected to 
(Culcheth Laboratories TECHNOLOGY. IMPERIAL COLLEGE enrol for a Ph.D. degree. Scholarships are tenable 
UK A.E.A A for two years and may be renewed for a third year 
: Pplications are invited from graduates in The prese: 
Modern Nor umental Me ve present value of a scholarship is £A.1,347 for 
M.. Johnson chemical enginecring, chemistry or metallurgy, or j 1 . 2 ‘ 
Al port medically qualified scholars For scholars with 
persons with equivalent qualifications, for a one- 
—~ other qualifications the basic allowance 1 £A.925 
year course leading to the D.I.C The course in- 
Married scholars with dependent children may be 
cludes lectures in fundamental and applied radio- 
, : granted an additional allowance of £A.265 per 
chemistry and radiation chemistry ; the processing P 
annum in respect of the first child and a further 
of raw matcrials and irradiated fucls ; nuclear criti- 
cality and plant design reactor fuel element £4.80 per annum for each other child A grant 
BIRKBI CK OLLEGE technology ; and radiological protection. Practical be fares 
(UNIVERSITY OF LONDON) work includes participation in a design study or 
Session 1961 62 begins Monday, in a research programme 
October 2. 1961 retary. the Association of Universities of the 
Part-time (evening) urses provided for British Commonwealth 36 Gordon Square, 
Internal dearees in the Faculties of Arts and FOR SALE AND WANTED London, W.C.1 Applications should reach the 
Ss a ie S Is srovided for full-tume and University by April 30 or October 31 in any year 
FOR SALE GMELIN. HANDBUCH DER | although special consideration may be given 
par - anoreanischen Chemi¢ Sth edn Complete to | applications at other times. Scholarships muy 
except for supplementary vols taken up at any time after award, subject to 
vol. ISB; and part S9F.II.2. | agreement of the Head of Department concerned 
ered U.K Present cost over | D. K. R. HODGKIN 
Tr. G. Scott and Son, Ltd., 1 Registrar 
and Industrial Clement's Inn, London, W.C.2 Institute’ of Advanced Studies, 
ar ndu 
sduate Diploma | "WANTED. WEYON-—PROTOZOOLOGY. 2 
tudentships QUEEN'S UNIVERSITY 
Degrees in KINGSTON, ONTARIO, CANADA 


“New Instrumental 


application forms from the 
of Chemistry Department 


f the GRANTS & SCHOLARSHIPS Postgraduate and Postdoctorate Scholarships are 


| ay b work on Carbohydrate Chemistry 
ps | e $2.160 (plus fees) for graduate 


} t M.Sc. and Ph.D. deerce. $4,000 

A NEW COURSE IN CHEMICAL ENGINEERING essor, Gordon Hall 
OCCUPATIONAL HYGIENE UNIVERSITY OF BIRMINGHAM 
n occupational | } DEPARTMENT OF MINING AND 
- | MINERALS ENGINEERING 


tudentships, va 


dmssi 


ad ysurse 


S 


expected to supplic: 
f two referces 
. of Mining and Minerals 

yndon n m fur e m m 1, Dy pr ne t re niversity, Birmineham 15, as 
particulars may be obtained he fk soon 3 and not later than April 15, 
10s 


names 


INTERMEDIATES 
“ESCORUBBER' 
RUBBER CLOSURES FOR BLOOD TRANSFUSION PYRIDINE COMPOUNDS 
Ref. No. P2, highest quality rubber, at 30 - per gross sare 


AMINOACETAL N-ETHyYL-3-HYDROX YPIPERIDINE 

ESCO (RUBBER) LTD. 4-AMINOPYRIDINE 4-HYDROXYPYRIDINE 
3-BROMOPYRIDINE N-METHYL-4-H YDROX YPIPERIDINE 

34 36 Somerford Grove, London, N.16 CYSTEAMINE HYDROCHLORIDE N-METHYL-4-PIPERIDONE 

DIMETHYLAMINOACETAL PIVALONITRILE 

2.2-DipYRIDYL DIPHENYLPYRALINE HCL 


66 se393 is the Registered Trade Mark of 
GURR Ss GEORGE T. GURR LTD. LABORATORY QUANTITIES AVAILABLE 


Since 19/5 **“GURR’'S” brand of MICROSCOPICAL STAINS and SEND FOR LIST NO. 14 
Reagents has become world-famous. 
f th id-famous brand specify ‘ ‘ 
HALEWOOD CHEMICALS 
Ask for catalogues 111-118 EASTBOURNE MEWS. PADDINGTON, LONDON, W.2 
GEORGE T. GURR LTD. TEL AMB 4198 
136-138 NEW KINGS ROAD, LONDON, S.W.6 
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Viricidal! 


Fungicidal! 


Bactericidal ! 


@ Prevention of Cross 
Ultra-violet rays have a powerful * yy infection 
inhibiting effect on many low forms of life, Sk |] $d 
from algae to zooids, both in air and water. nid et @ Anti-slime Measure in 
Hanovia air sanitation equipment (with Ke % Sewage Filtration 
new and improved ‘Vycor’ tubes) and 
water sterilizers are used the world over ¥ 
in a great variety of situations where = H-$ 8 
bacterial, fungal or parasitic AS 7 @ Protection of Foodstuffs 
contamination is a problem. If you 
have a problem of biological 2 is @ Sterile Packaging 
contamination, let us know the details— 53 BP: 
we may be able to help. Sh @ Treatment of Process 
Waters 
*Trans. R. Soc. trop. Med. Hyg. (1959) 53, 372 rs 
ENGELHARD HANOVIA LAMPS 
A Cercaria of Schistosoma Manson 260 approx. 


(DEPT. T19/59) BATH ROAD, SLOUGH, BUCKS. Tel: Burnham 500 


Part of our extensive service to Biologists INSPECTION 


COLLECTING by 


APPARATUS for Naturalists PROJECTION 
Designed and made by experienced j with 


practical Biologists. 

Enbeeco 
Profile 
Projectors 


Most models can 


Butterfly Nets now be supplied 
Sweep Nets with surface 
Ento. Pins illumination attach- 


ment which makes 
our instruments 
very versatile. 


Setting Boards 
Store Boxes 


Pond Nets and fittings MODELS: 
Plankton Nets Mark III Magnifications: x 10, x 15. 
A uaria and accessories Mark IIA Magnifications: x 10, x 15, x 20. 
Series 11 Magnifications: x 25, x 50. 
Vascula, Plant Presses Series 11A Magnifications: x 25, x 50, x 100. 
Net Drying Paper, etc. Series 11B Wide Field, Magnifications: x 10, x 20. 
Bolting Nylon For inspection by Projection invest in the economically 


priced Profile Prejectors manufactured by: 


Newbold & Bulford Ltd 


See Catalogue B.7 


FLATTERS & GARNETT LTD. Menufecturers and Experters of Scientific Instruments : 
309 Oxford Road Manchester 13 ENBEECO HOUSE, ROGER ST., GRAY'S INN RD., W.6.1 
Established 190! TELEPHONE: CHA 5614 (3 l'nes) 7 
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For all practical purposes surface activity began with 
Adam—or so, for convenience, the detergent chemist 
thinks. He does not mean the biblical Adam, of course, 
although there is an implied analogy which, conceding 
important happenings prior to Adam's appearance on the 
scene, nevertheless considers him to have directed 
matters on to a systematic course, and to have made it clear 
that not only could knowledge of the subject lead to 
understanding, but understanding to greater knowledge. 
Surface activity, in a sense, is not a property of 

surfaces but an effect induced therein by unbalanced 
molecular forces, and our knowledge and understanding 
of surface phenomena are derived from the pioneer 


surface work of Willard Gibbs, Langmuir, Rideal, McBain, Hartley 


t ° e t Harkins and of Adam himself. Not that the subject is yet 
ac lvl y exhausted The four volumes of the Proceedings of the 
Second International Congress on Surface Activity, 
to which Unilever scientists contributed, bear witness 
to the scope and diversity of its present applications—to 
flotation, adhesion, emulsion, iubrication and detergency— 
and to further problems that still await solution. 
Not unnaturally, Unilever has an almost generic interest 
in surface activity, as their products—soaps, 
fatty acids and fatty alcohols—have been classic 
materials for study. We move with the times, 


a and Durham, Jones, McDonnell and 


their co-workers are investigating an ever- 


; ey widening variety of surface active agents 
o 


TT S- to elucidate their patterns of behaviour. 


UNILEVER RESEARCH 
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THE Gallenkamp SEDIMENTATION BALANCE 


with Automatic Recording 


For particle size determination within the 
range 5 to 75 un. If, however, the largest 
size is not greater than, say, 20 », the lower 
limit can be extended to about 2 mw provided 
the temperature is controlled within fairly 
narrow limits and agglomeration or floccula- 
tion does not take place 
A wide variety of materials which have been 
examined includes alumina, carborundum, 
china-clay, cement. felspar, flint, flour, lime- 
stone, pyrites and plastics, and dusts collected 
by electrostatic precipitators and cyclones from 
boiler, blast furnace and flash roaster plants. 
This self-contained instrument, comprising a 
sedimentation system, receiving tank and a 
direct reading torsion balance, all mounted on 
a levelling stand, was devised by 
Mr. W. Bostock of the Research 


ff Department, Simon-Carves Ltd. 


ASK FOR PUBLICATION 615 
which also includes details of 
our Centrifugal 


Sedimentometer. 


Photo by courtesy of Ferodo Lid 


High reproducibility. 

Maximum sensitivity : full scale deflection 
for 0.S g of powder of sp. gr. 1.5 in a 
liquid of sp. gr. 1.0. 

Saves time : Duration of test : 6 hours for 
full range 5 « to 75 «. 

Saves labour: Recording equipment: 
releases operator for other work. 


Easy operation. Simple maintenance. 


Balance sensitive yet robust: readings by 
an integral optical system. 
British Patent No. 712.434 and U.S. Patent Application 


Neo. 329.9% 
NOTE: This apparatus is under consideration by the BS! ; Sedimentation balance with recorder 
for possible adoption as a British Standard ; : uming unit and auto-camera. § 


SUPPLY THE WORLD'S LABORATORIES 


A. GALLENKAMP & CO. LTD. J. W. TOWERS & CO. LTD., 
Technico House, Sun Street, London, E.C.2? Victoria House, Widnes, Lancs. ‘Phone: Widnes 2040. 
MANCHESTER: 44 Chapel St., Salford 3. Deansgate 4992. 
Telephone : BIShopsgate 3211 STOCKTON-ON-TEES: 28 Bridge Road Stockton 65141. 
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